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1. PeTRPOSE. This  advisory  c i r c u l a r  (AC) e x p l a i n s  how t o  compute a i r p o r t  c a p a c i t y  
and a i r c r a f t  de lay  f o r  a i r p o r t  planning and design.  

2. CANCELLATIONS. This  p u b l i c a t i o n  c a n c e l s  t he ' fo l lowing  Federa l  Aviat ion Adminis- 
t r a t i o n  (FAA) Advisory C i r c u l a r s  (ACs) : 

a.  AC 150/5060-lA, Airpor t  Capacity C r i t e r i a  Used i n  Preparing the National  
A i r p o r t  Plan,  da t ed  J u l y  8 ,  1968, and 

b. AC 150/5060-3A, Ai rpo r t  Capacity C r i t e r i a  Used i n  Long Range Planning, 
da t ed  December 24,  1969. 

3. BACKGROUND. Changes i n  the composition of the  n a t i o n ' s  a i r c r a f t  f l e e t  together  
w i t h  improvements i n  a i r  t r a f f i c  c o n t r o l  (ATC) p r a c t i c e s  have outdated c a p a c i t y  
c a l c u l a t i o n s  conta ined  t h e  cance l l ed  ACs. An FAA c o n t r a c t o r  reexamined the  proce- 
d u r e s  fo r  determining a i r p o r t  c a p a c i t y  and suggested improvements t o  update them. 
T h i s  AC implements these  improvements. In  add i t i on ,  this AC r e f i n e s  d e f i n i t i o n s  of 
c a p a c i t y  and delay.  CAPACITY is the throughput r a t e ,  i . e .  the maximum number of 
ope ra t ions  t h a t  can  take  p l ace  i n  a n  hour. DELAY is the d i f f e r e n c e  i n  time between 
a cons t r a ined  and a n  unconstrained a i r c r a f t  opera t ion .  These d e f i n i t i o n s  take i n t o  
account  t h a t  de l ays  occur because of simultaneous demands on the f a c i l i t y .  The 
accep tab le  l e v e l  o f  de l ay  w i l l  v a ry  from a i r p o r t  t o  a i r p o r t .  

4. APPLICATION TO AIRPORT DESIGN. To apply these  procedures ,  a reasonable 
understanding of  the a e r o n a u t i c a l  a c t i v i t i e s  being conducted- a t ,  o r  p ro j ec t ed  f o r ,  
t h e  a i r p o r t  is required.  Care should be exe rc i sed  i n  using a v a i l a b l e  d a t a  s o  a s  t o  
avo id  d a t a  which r e p r e s e n t s  a l e v e l  of a c t i v i t y  occurr ing spo rad ica l ly  during the 
year-unless it is intended to  examine t h a t  s p e c i f i c  condi t ion .  Since few a i r p o r t s  
operate a t  =peak demandw l e v e l s  f o r  more than  two o r  th ree  consecut ive hours i n  any 
one day and demand f l u c t u a t e s  throughout a per iod  even a s  s h o r t  a s  one hour,  same 
d e l a y  w i l l  occur  dur ing  a t y p i c a l  hours opera t ions .  It is suggested t h a t  a i r p o r t  
d e s i g n  be based on an  hour ly  demand which can  be e ~ p e c t e d ~ t o  occur a t  l e a s t  on a 
weekly bas i s .  



6.  REFERENCE, Report No. FAA-RD-74-124, Techniques for Determining Airport Airside 
Capacity and Delay, dated June 1976 is available from the National Technical 
Information Service (NTIS) , 5285 Port Royal Road, Springfield, Virginia 22161, 
telephone (703) 557-4650, The NTIS reference number is -A032 475. 

$md €. MdL& 
LE NARD E. M'DD 
Director, Office of Airport Standards 
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CBAPTER 1. AIRPORT CAPACIlY AND AIRCRAFT DELAY 

1-1. GENERAL. Hourly a i r p o r t  c a p a c i t i e s  and annual a i r c r a f t  delay compltations a r e  
needed to design and evaluate  a i r p o r t  development and improvement p ro jec t s .  The 
method for computing a i r p o r t  capaci ty  and a i r c r a f t  delay is the throughput method 
provided i n  t h i s  AC. 

a .  Background. The throughput method fo r  ca lcu la t ing  a i r p o r t  capaci ty  and 
average delay per a i r c r a f t  is derived from computer models used by the Federal 
Aviation Administration (FAA) t o  analyze a i r p o r t  capaci ty  and reduce a i r c r a f t  delay. 
Calculat ions of hourly capaci ty  a r e  needed t o  determine average delay. Since a i r p o r t  
and a i r p o r t  component hour ly  c a p a c i t i e s  vary throughout the day due to v a r i a t i o n s  i n  
runway use, a i r c r a f t  mix, ATC r u l e s ,  etc., a number of c a l c u l a t i o n s  may be needed. 

b. AC Organization. 

(1) Chapter 1 provides an werview of a i r p o r t  capaci ty  and a i r c r a f t  
delay analyses. 

(2) Chapter 2 con ta ins  c a l c u l a t i o n s  for  computing a i r p o r t  capaci ty ,  
annual service  volume (Am), and a i r c r a f t  delay f o r  long range evaluat ions.  

(3) Chapter 3 con ta ins  more d e t a i l e d  campltat ions s u i t a b l e  f o r  a wide 
range of a i r p o r t  design and planning appl ica t ions .  

(4)  Chapter 4 con ta ins  s p e c i a l  canputat ions of capac i ty  r e l a t i n g  to: 

(i) Periods of poor v i s i b i l i t y  and c e i l i n g  condit ions.  

(ii) A i r p o r t s  without radar coverage and/or an instrument landing 
system ( ILS) . 

(iii) A i r p o r t s  with p a r a l l e l  runways when one runway is l imi ted  to use 
by small a i r c r a f t .  

(5) Chapter 5 i d e n t i f i e s  computer models which may be used to fu r the r  
r e f i n e  runway capaci ty  and a i r c r a f t  delay analyses. 

(6) The appendices conta in  examples applying chapter  2 ,  3, and 4 
ca lcu la t ions .  

Units. Since FAA opera t ional  s tandards fo r  spacing a i r c r a f t  taking-off C *  - 
and landing a r e  i n  customary u n i t s  ( f e e t ,  knots,  etc.) , it is expedient to perform 
capaci ty  and delay  campltat ions i n  the same un i t s .  

1-2. AIRPORT COMPONENTS. 

a. Runway. The t e r m  runway includes the landing surface ,  p l u s  those por t ions  
of  the approach and departure pa ths  used i n  common by a l l  a i r c r a f t .  

b. Taxiway. The t e r m  taxiway includes the p a r a l l e l  taxiways, entrance-exit  
taxiways, and cross ing taxiways, recognizing t h a t  a capaci ty  l imi t ing  condi t ion  may 
e x i s t  where an a r r i v i n g  or depart ing stream of a i r c r a f t  must cross an a c t i v e  runway. 
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c. Gate Group. The t e r m  ga te  group iden t i f i e s  the number of ga t e s  located i n  
the terminal complex which a r e  used by an a i r l i n e ,  o r  shared by two or more a i r l i -  
nes, or other a i r c r a f t  operating a t  the a i rpo r t  on a regularly scheduled basis. In 
m o s t  cases  the terminal ga t e s  a re  not used by general avia t ion a i r c r a f t .  

1-3. CAPACITY TERlS. me following subpargraphs &f irre terms used herein. Symbols 
used i n  t h i s  AC a r e  defined i n  Appendix 4,  Glossary of Symbols/Terms. 

a. Aircraf t  Mix. Aircra f t  mix is the re la t ive  percentage of operations 
conducted by each of the four classes of a i r c r a f t  (A, B, C, and D ) .  Table 1-1 iden- 
t i f i e s  physical  aspects  of the f a r  a i r c r a f t  classes and the i r  relat ionship t o  terms 
used i n  the wake turbulence standards. 

Table 1-1. Aircraf t  c l a s s i f i ca t i ons  

I C 1 12,500 - 300,000 1 llllti I Large (I) I 

Wake Turbulence 
Class i f icat ion 

4 

I I I I D I wer 300,000 I M l l t i  1 Wavy (HI 1 

I 

b. Annual Service Volume (Am) . ASV is a reasonable estimate of an a i r p o r t ' s  
annual capacity. It accounts for differences i n  runway use, a i r c r a f t  mix, weather 
condit ions,  etc., t h a t  would be encountered wer a year 's  time. 

Number 
Engines 

Ai rc ra f t  
C l a s s  

Single . 
M l l t i  

A 

B 

c. Capacity. Capacity (throughput capacity) is a measure of the maximum 
number of a i r c r a f t  operations which can be accomnodated on the a i rpo r t  or a i rpo r t  
cQlPponent i n  an hour. Since the capacity of an a i rpo r t  component is independent of 
the capacity of other a i r p o r t  components, it can be calculated separately. 

Msx. Cert. T.O. 
Weight (Us) 

S m a l l  (S) 12,500 or  less 

d. Ceilinq and Vi s ib i l i t y .  For purposes of t h i s  AC, the terms VFR, IFR, and 
W C  a re  used a s  measures re la t ing  to the following ce i l i ngs  and v i s i b i l i t i e s .  

(1) Visual f l i g h t  rule  (VFR) conditions occur whenever the cloud ce i l i ng  
is a t  least 1,000 feet above ground l eve l  and the v i s i b i l i t y  is a t  l e a s t  three s ta-  
t u t e  m i l e s .  

(2) Instrument f l i g h t  rule (IFR) conditions occur whenever the reported 
cloud ce i l i ng  is a t  l e a s t  500 feet but less than 1,000 f e e t  and/or v i s i b i l i t y  is a t  
l e a s t  one s t a tu t e  m i l e  but less than three s t a tu t e  miles. 

(3) Poor v i s i b i l i t y  and ce i l i ng  (WC) conditions e x i s t  whenever the cloud 
c e i l i n g  is less than 500 feet and/or the v i s i b i l i t y  is less than one s t a tu t e  m i l e -  

e. Delay. Delay is the difference between constrained and unconstrained 
operating time. 
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f .  Demand. Demand is the  magnitude of a i r c r a f t  opera t ions  to be accammodated 
i n  a spec i f i ed  t i m e  period. 

Gate. A g a t e  is an a i r c r a f t  parking p o s i t i o n  used by a s i n g l e  a i r c r a f t  9 -  - 
loading or  unloading passengers, mail,  cargo,  etc. A parking pos i t ion  which is 
regu la r ly  used by t w o  a i r c r a f t  a t  the  same time is t w o  g a t e s  f o r  capaci ty  
ca lcu la t ions .  

(1) Gate type is the  s i z e  of  the  gate.  A Type 1 g a t e  is capable of  accam- 
modating a l l  a i r c r a f t ,  including widebodies such a s  the A-300, B-747, B-767, DC-10, 
L-1011. A Type 2 g a t e  w i l l  accoxmodate only non-widebodied a i r c r a f t .  

(2) Gate mix is the  percent  of non-uidebodied a i r c r a f t  accamodated by 
the  gate group. 

(3) Gate occupawy time is the length of t i m e  required to cycle  an 
a i r c r a f t  through the gate .  

h. Mix Index. Mix index is a mathematical expression. It is the percent  of 
Class C a i r c r a f t  p l u s  3 t k s  the percent  of Class D a i r c r a f t ,  and is writ ten:  
8 (C+3D) . 

i. Percent  Ar r iva l s  (PA). The percent  of a r r i v a l s  is the  r a t i o  of a r r i v a l s  to 
total opera t ions  and is computed as followut 

A TCG x 100, where Percent a r r i v a l s  = 

A = number of a r r i v i n g  a i r c r a f t  i n  the  hour 
DA = number of  depar t ing  a i r c r a f t  i n  the hour 

TLG = number of  touch and go 's  i n  the  hour 

j. Percent Touch and Go's. The percent  touch and go's  is the r a t i o  of landings 
with an immediate takeoff to total operations and is coaputed as follaws: 

TCG x 100, where Percent touch a d  go 's  = A+k+&.) 
A = number of a r r i v i n g  a i r c r a f t  i n  the hour 

DA = number of depar t ing  aircraft i n  the hour 
T&G = number of touch and go's  i n  the hour 

Touch and go opera t ions  are normally associa ted  with f l i g h t  t ra in ing.  me number of 
these  apera t ions  usual ly  decreases as the number of a i r  c a r r i e r  operat ions increase,  
a s  demand f o r  service  approaches runway capaci ty ,  or a s  weather condi t ions  
de te r  i o r a t e  . 

k. Runway-use Configuration. Fbnway-use conf igura t ion  is the number, 
loca t ion ,  and o r i e n t a t i o n  of the  active runway(s) , the  type and d i r e c t i o n  of 
operat ions,  and the  f l i g h t  r u l e s  i n  e f f e c t  a t  a p a r t i c u l a r  time. 

Chap 1 
Par 1-3 



1-4. CAPACITY, DEMAND? DELAY RELATIONSBIPS, As demand approaches capacity, i d i v i -  
dual  a i r c r a f t  delay is increased. Successive hourly delmands exceeding the hourly 
capacity r e s u l t  i n  unacceptable delays. *em the hourly demand is less than the 
hourly capacity, a i r c r a f t  delays w i l l  still occur i f  the demand within a portion of 
the t i m e  in te rva l  exceeds the capacity during t ha t  interval .  Because the magnitude 
and scheduling of user demand is re la t ive ly  unconstrained, reductions i n  a i r c r a f t  
delay can best  be achieved through a i r p o r t  imprmements which imrease  capacity. 
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CHAPTER 2. CAPACITY AND DELAY CALCULATIONS FOR LONG RANGE PLANNING 

2-1. GENERAL. This chapter contains calculations for determining hourly airport capacity, ASV, and aircraft delay 
for long-range airport planning. Appendix 1 contains examples of these calculations. When more precise results are 
required, or if the conditions differ significantly from the assumptions described in the following paragraphs, apply the 
calculations found in subsequent chapters. 

2-2. CAPACITY ASSUMPTIONS. Hourly VFR and IFR values in figure 2-1 are based on runway utilizations which 
produce the highest sustainable capacity consistent with current ATC rules and practices. These values are representative 
of typical U.S. airports having similar runway-use configurations. VFR and IFR hourly airport capacities in figure 2-1 
are based on the following assumptions: 

a. punwav-use Confimratioq. Any runway layout can be approximated by one of the 19 depicted runway-use 
codigurations. Multiple arrival streams are only to parallel runway configurations. 

b. Percent Arrivals. Arrivals equal departures. 

c. percent Touch and Go's. The percent of touch and go's is within the ranges in table 2-1. 

d. Taxiwavs. There is a full-length parallel taxiway, ample runway entrancelexit taxiways, and no taxiway 
crossing problems. 

. .  . 
e. Aimace Llmtat~om. There are no airspace limitations which would adversely impact flight operations or 

otherwise restrict aircraft which could operate at the airport. Missed approach protection is assured for all converging 
operations in IFR weather conditions. 

f. Jtunwav Instrumentation. The airport has at least one runway equipped with an ILS and has the necessary 

I ATC facilities and services to carry out operations in a radar environment. For independent operations, 3,400 feet 

I separation requires Precision Runway Monitor (PRM) equipment with high update radar. If PRM equipment is not 

I available, independent operatioxii will require 4,300 feet separation. 

Table 2-1. Assumptions incorporated in figure 2-1 

2-3. ASV ASSUMPTIONS. The ASV values in figure 2-1 are based on the assumptions of paragraph 2-2, table 2-1, 
and the following: 

a. Weather. IFR weather conditions occur roughly 10 percent of the time. 

h 
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* In the peak month 

Percent 
Touch & Go 

0-50 

0-40 

0-20 

0 

0 

Mix Index 
%(C+3D) 

0-20 

21-50 

5 1-80 

81-120 

121-180 
L 

Demand Ratios 
Percent 
Arrivals 

50 

Av. Daily Demand* 

290 

300 

3 10 

320 

350 

Av. Dailv Demand* 
Av. Peak Hour Demand* 

9 

10 

11 

12 

14 
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b. Runwav-use Confiauratiorl. Roughly 80 percent of the time the airport is operated with the runway-use 
configuration which produces the greatest hourly capaciry. 

2-4. AIRPORT CAPACITY AND ANNUAL SERVICE VOLUME. Calculate the approximate hourly capacities and 
the ASV as follows: 

a. Determine the percentage of aircraft classes C and D using, or expected to use, the airport. 

b. Select the runway-use contiguration from figure 2-1 that best represents the airpon. Runway-use 
configurations 9 through 19 show by means of arrows the predominant direction of runway operations. When no direction 
is specified, the direction of operation is not critical. Runway-use configurations 14 through 19 indicate by dashed l i e s  
the limit of the range of runway orientation. For airports having three or more runway orientations (consider parallel 
runways as one runway orientation), identify the two-runway orientation that is operated most frequently. To adjust for 
staggered thresholds see paragraph 4-6. 

c. Calculate the mix index. 

d. Read the approximate VFR and IFR hourly capacities and the ASV directly from figure 2-1. 

2-5. AIRCRAFT DEI .AY. Calculate the aircraft delay as follows: 

a. Estimate annual demand using current or historical information or projections of fume traffic. 

b. Calculate the ratio of annual demand to ASV. 

c. Obtain average delay per aircraft from figure 2-2. The upper portion of the band applies to airports where 
air carrier operations dominare. The full width of the band applies to airports where general aviation operations dominate. 
Delays 5 to 10 times average could be experienced by individual aircraft. 

d. Calculate total annual aircraft delay as the average delay multiplied by the annual demand. 

1 2-6. AIRPORT DESIGN COMPUTER MODEL. The Airport Design Computer Model capacity and delay outputs are 
I the same as those obtained from this chapter. The computer model covers the same runway-use configurations and traffic 
I mixes as figure 2-1. 
I 
I a. Daq. The computer model requires the following: 
I 
1 ,  (1) The percentage of operations by aircraft weighe more'than 12,500 pounds but less than 300,000 
I pounds with respect to the total number of aircraft operations. 
I 
I (2) The percentage of operations by aircraft weighing more than 300,000 pounds with respect to the total 
I number of aircraft operations. 
I 
I (3) The targeted level of annual operations (the demand). 
I 
I (4) The predominate operations (either air carrier or general aviation). 

I 
1 b. Output. The Airport Design model lists the runway-use configurations in rank order of capacity and least 

I delay. Other considerations (project costs and/or land availabiliry) may preclude the selection and development of the 
I highest ranking runway-use co~gurat ion (normally configuration No. 8). Table 2-2 illustrates a typical airport capacity 
I and delay printout. Figure A513 illustrates a printout of the runway-use configuration sketches. 
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Table 2-2. Typical airport capacity and delay printout 

AIRPORT CAPACITY AND DELAY DATA 

C = Percent of airplanes over 12,500 lbs but not over 300,000 lbs . 5 5 

. . . . . . . . . . . . .  D =  P e r c e n t o f a i r p l a n e s o v e r 3 0 0 , 0 0 0 l b ~  4 

'Mix Index (C+3D) . . . . . . . . . . . . . . . . . . . . . . . . . .  67 
Annual demand. . . . . . . . . . . . . . . . . . . . . . . . . . . .  220,000 
Air carrier operations dominate 

AIRPORT CAPACITY AND DELAY FOR LONG RANGE PLANNING 

Ratio of Average 
Runway-use Capacity Annual Delay per Minutes of 
Configuration ASV ~ e b n d  Aircraft Annual Delay 

to ASV 
(Sketch) (Ops/Hour) (Minutes ) (000) 

No. VFR IFR Ratio Low High Low High 

2-7. COST OF AmCRAFT DELAYS. A major factor which influences a decision to proceed with a project is the 
benefit versus the cost of the improvement. The airport capacity and aircraft delay computations operate on the premise 
that individual aircraft within the broad aircraft classes A, B, C, and D (See table 1-1) have comparable service times. 
A cost computation however requires a more refrned breakdown of aircraft types and usages. 

a. Delav Costs. The per minute costs of figure A5-12 are conservative estimates and are based on the best data 
currently available. The costs represent a reasonable estimate of crew, fuel and maintenance costs for operators of air 
carrier and air taxi aircraft, and fuel and maintenance costs for operators of general aviation aircraft. Other data sources 
may be used in the calculation of savings. When other data sources are used, document the data source as well as the 
rationale used to allocate delay savings among the cost classes being identified. 

I b. Estimatin~ Saving. Appendix 1 contains an example for calculating the savings associated with the reduced 
I aircraft delays based on the figure A5-12 aircraft groupings and estimates of delay costs. Figure A512 is the form used 
I in this calculation. 
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No. Runway-use Configuration 

Bourly Annual 
Capacity Service 

Mix Index Ops/Hr Volume 
8 (C+3D) V?R IFR Ops/Yr 

a tr 20 
21 tu 50 
fl ta a0 
81 to 120 
121 tc Lao 

355, COO 
t 7 5 ,  aaa 
26C ,000 
2 8 5 , 0 0 0  
340,000 

35 S,aUQ 
26s , OG3 
275 , aaa 
j a o  , a m  
365,063 

370 ,cao 
320,003 
3OZl3CO 
3 ~ : ,  gao 
370 ,OCb 

* Staggered threshold adjustments may apply, see paragraph 4-6. 
** Refer to paragraph 2-2.f. 

Figure 2- 1 .  Capacity and ASV for long range planning 
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No. Runway-use Configuration 

Bourly Annual 
C a p a c i t y  Service 

M i x  Index Ops/Hr Volume 
% (C+3D) VErR I F R  Opa/Yr 

* Staggered threshold adjustments may apply. see paragraph 4-6. 
** Refer to paragraph 2-2.f. 

Figure 2- 1.  Capacity and ASV for long range planning (cont.) 
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Mix Index 
No. Runway-use C o n f i g u r a t i o n  % (C+3D) 

* Staggered threshold adjustments may apply, see paragraph 4-6. 
** Refer to paragraph 3-3.f. 

Hour ly 
Capac i ty  

Ops/Hr 
IFR 

6 2 
63 
65 
70 
75 

11 9 
11 4 
111 
10 5 
99 

59 
57 
56 
5 9 
60 

59 
5 7 
5 6 
59 
60 

5 9 
5 7 
5 6 
5 9 
60 

Annual 
s e r v i c e  
Volume 
Ops/Yr 

355,000 
285 ,0[30 
275,000 
3OO,OOO 
365,000 

37O,OOO 
320,000 
3O5,OOO 
3lS,OOO 
37O,OOO 

355,000 
275,000 
27O,OOO 
295,000 
35O,OOO 

27O,OOO 
225,000 
220,000 
225,000 
265,000 

26O,OOO 
220,000 
215,000 
225,OOO 
265,000 

Figure 3- 1. Capacity and ASV for long range planning (cont.) 
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No. Runway-use Configuration 

Hourly 
Capacity 

Mix Index Ops/Hr 
% (C+3D) VFR IFR 

Annual 
Service 
Volume 
Ops/Yr 

Figure 2-1. Capac i ty and ASV for long range planning (cont - 1  
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RATIO OF ANNUAL DEMAND TO ANNUAL SERVICE VOLUME 

Figure 2-2. Avenge aircraft delay for long range planning 
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CHAPTER 3. AIRPORT CAPACITY AND AIRCRAFT DELAY CALCULATIONS 

3-1. GENERAL. This chapter  con ta ins  i n s t r u c t i o n s  f o r  c a l c u l a t i n g  hourly capaci ty  , 
ASV, and a i r c r a f t  delay f o r  a wide range of runway-use conf igura t ions  and opera- 
t i o n a l  a l t e r n a t i v e s .  

a. Capacity Calculations. 

(1) Hourly capaci ty  of the runway component. 
(2) Hourly capaci ty  o f  the  taxiway canponent . 
(3) Hourly capaci ty  of  g a t e  group canponents. 
4 Airport hourly capacity.  
(5) Am.  

b. Delay Calculat ions.  

(1) Hourly delay. 
(2) Daily delay. 
(3) Annual delay. 

Figure 3-1 provides a c h e c k l i s t  of  the d a t a  required f o r  these ca lcu la t ions .  
Appendix 2 con ta ins  examples of these ca lcu la t ions .  

3-2. HOURLY CAPACITY OF THE RUNWAY COMPONENT. Ekcept for s i t u a t i o n s  involving W C  
condi t ions ,  an absence of radar  comrage or ILS, and a i r p o r t s  with p a r a l l e l  runways 
when one runway is limited to use by small  a i r c r a f t  ( a l l  of which a r e  covered i n  
chapter  4) , c a l c u l a t e  the  runway component hourly capaci ty  as follows: 

a. S e l e c t  the  runway-use conf igura t ion  i n  f igure  3-2 which b e s t  represents  
the  use of the  a i r p o r t  during the  hour of  i n t e r e s t .  To a d j u s t  f o r  staggered 
thresholds,  see paragraph 4-6. 

b. Iden t i fy  from f igure  3-2 the  f igure  number for capac i ty  ( fo r  c*, T, and E) . 
c. Determine the percentage of C l a s s  C and D a i r c r a f t  operat ing on the runway 

canponent and c a l c u l a t e  the  mix index. 

d. Determine percent  a r r i v a l s  (PA) . 
e. Determine hourly capac i ty  base (C*). 

f .  Determine the  percentage of touch and go apera t ions  during VFR operat ions 
and determine the touch and g o  f a c t o r  (T) . L)uring IFR operat ions,  T w i l l  be 1.00. 

g. Determine the  loca t ion  of e x i t  taxiways (measured from the  threshold a t  
the  approach end of the runway) and determine the e x i t  f ac to r  (E). 

h. Calculate the hourly capac i ty  of the  runway component by the following 
equation: 

Hourly capaci ty  of  the runway camponent = c*-TOE 
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OUTPUT INPUT NEEDED 

Hourly capacity of runway a. Ceiling and v i s i b i l i t y  (VFR, IFR, or 
camponent PVC) 

See: paragraph 3-2 b. Ihrnway-use configuration 
appendix 2 ( f igure  A2-1) c. Aircraf t  mix 

d,  Percent a r r i va l s  
e. Percent touch and go 
f .  g K i t  taxiway locations 

Hourly capacity of taxiway a. Intersecting taxiway location 
component b. Ihrnway operations r a t e  

See : paragraph 3-3 c. Aircraf t  mix on runway being 
appendix 2 ( f igure  A2-2) crossed 

Hourly capacity of ga te  group a. Number and type of gates  i n  each 
canponents gate group 

See: paragraph 3-4 b. Gate mix 
appendix 2 ( f igure  A2-3) c. Gate occupancy times 

Airport hourly capacity 
See: paragraph 3-5 

appendix 2 ( f igure  A2-4) 

Capacity outputs from 1, 2,  and 
3 above 

Annual service volume a. Hourly capaci t ies  of runway ccnuponent 
See: paragraph 3-6 b. Occurence of operating conditions 

appendix 2 ( f igure  A2-5) 

Hourlydelay t o a i r c r a f t  onrunway a. Hourlydemand 
component b. Hourly capacity of the runway 

See: paragraph 3-7 component 
appendix 2 ( f igure  A2-6) c. lkmand prof i le  factor 

Daily delay t o  a i r c r a f t  on rummy a. Hourly delay 
canpone n t  b, & u r l y  demand 

See: paragraphs 3-8 and 3-9 c . Hourly capacity 
appendix 2 ( f igures  A2-7, 
and A2-8) 

Annual delay to a i r c r a f t  on runway a. Annual demand 
canponent b. Raily delay 

See : paragraph 3-10 c. Hourly &mand 
appendix 2 ( f igure  A2-9) d. Hourly capac i t i es  

e . Parcent VFR/IFR conditions 
f .  Runway-use configuration 

Data Sources z 
National C l b t i c  m n t e r ,  N u v i l b ,  North Carolina 
A i r  Traff ic  Control TOuer teaords 
Off ical  Ai r l ins  Q1ide8 
A i t p o r  t bnagement 
Observations 

Figure 3-1. Information required for  capacity and &lay ca'lculationa 
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3-3. HOURLY CAPACITY OF THE TAXIWAY COMPONENT. Calculate the hourly capacity of a 
taxiway component as follaws: 

a ,  Determine the distance from the runway end (start  of takeoff roll) to  the 
taxiway crossing, 

b. Determine the runway operations rate, i.e., the demand being accommodated 
on the runway being crossed. 

c. Calculate the mix index of the runway being crossed. 

d. Determine the hourly capacity of the taxiway crossing. 

(1) Use figure 3-66 when the crossed runway accommodates arrivals or 
mixed operat ions. 

(2)  Use figure 3-67 when the crossed runway acc~~lllllodates only departures 
and touch and go's. 

3-4. HOURLY CAPACITY OF GATE GROUP COMPONENTS. Calculate the hourly gate group 
capacities as follaws: 

a. Determine the number of gate groups and the number of gates i n  each gate 
group. 

b. Determine the gate mix, i.e., the percent of non-widebodied aircraft using 
each gate group. 

c. Determine the percentage of gates i n  each gate group that can acccnunodate 
widebodied aircraft. 

d. Determine for each gate group the average gate occupancy time for wide- 
bodied and non-widebodied aircraft. 

e. When widebodied aircraft are served, calculate the gate occupancy ratio 
(R) by the following equation: 

R =  Average gate occupancy time for widebodied aircraft 
Average gate occupancy time for non-widebodied aircraft 

When widebodied aircraft are not served, R equals 1-00. 

f. Calculate the hourly capacity of each gate group by use of figure 3-68. 

3-5. AIRPORT HOURLY CAPACITY. Calculate the airport hourly capacity as follows: 

a. Calculate the hourly capacities of the runway, taxiway, and gate groups 
canponents and determine the hourly demands an each. 

b. Calculate the demand ratio for each camponent by dividing the component 
demand by the runway component demand. 
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c. ~ a l c u h t e  the  caopnen t  quot ients  by dividing each components capacity by 
its demand ra t io .  

d. Ident i fy  the a i r p o r t  hourly capacity, i.e., the lawest quotient  calculated 
i n  c above. 

3-6. ANNUAL SERVICE VOLUME (Am) . Calculate the Am as f ollaws : 

a. Calculate the  weighted hourly capacity (G) fo r  the runway caraponent a s  
f ollaws : 

(1) Ident i fy  the d i f f e r en t  runway-use configurations used m r  the course 
of a year. 

(2) Determine the percent of time each runway-use configuration is i n  
use (P i  through P,). Include those times when the hourly capacity is zero, i.e., 
the weather condit ions a r e  below a i r p o r t  minimums or the a i rpo r t  is closed for other 
reasons. If a runway-use configuration is used less than 2 percent of the the, 
tha t  time may be c red i ted  t o  another runway-use configuration. 

(3) Calculate the hourly capacity fo r  each runway-use configuration 
( C 1  through . 

(4 )  Ident i fy  the runway-use configuration t h a t  p rw ides  the maximum capa- 
c i t y .  Generally, t h i s  configuration is a l s o  the configuration most frequently used. 

(5) Divide the hourly capacity of each runway-use configuration by the 
hcurly capacity of the  runway-use configuration that provides the maximum capacity. 

(6) Determine the ASV weighting factor  ( W 1  through Wn) for  each runway- 
use configuration from Table 3-1. 

Table 3-1. ASV Weighting Factors 

Chap 3 
Par 3-5 



(7) Calculate the weighted hourly capaci ty  (G) of the  runway cosnponent 
by the follawing equation: 

b. Calculate the r a t i o  of annual demand to average d a i l y  demand during the  
peak month (D) .  Typical annual demand to  average d a i l y  demand r a t i o s  a r e  p r w i d e d  i n  
t a b l e  3-2. 

c. Calculate the  r a t i o  of average d a i l y  demand to average peak hour demand 
during the  peak month (H). Typical average d a i l y  to average peak hour demand ratios 
are p r w i d e d  i n  t a b l e  3-2. 

Table 3-2. Typical Demand Ratios 

d. Calculate A S '  by the  following equation: 

3-7. HOURLY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT. Hourly delay  c a l c u l a t i o n s  
described i n  t h i s  paragraph apply to those hours when the  hourly demand does not 
exceed the hourly capaci ty  of the  runway canponent. For those hours when the hourly 
demand exceeds the hourly capac i ty  of the  runway component, paragraph 3-9 ca lcula-  
tions apply. Calculate hourly delay a s  follows: 

a .  Calculate the  hourly capaci ty  of  the runway component f o r  the s p e c i f i c  
hour of i n t e r e s t .  

b. Iden t i fy  from f i g u r e  3-2 the  f igure  number fo r  delay ( fo r  the a r r i v a l  
de lay  index (ADI) and the  depar ture  delay index ( D D I ) ) .  

c. Iden t i fy  the  hourly demand (HD) and the peak 15 minute demand (Q) 
on the  runway component. 

d. Calculate the r a t i o  of hourly demand to hourly capaci ty  (D/C). 

e.  Determine the a r r i v a l  delay index (ADI)  and departure delay index ( D D I ) .  
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f .  Calculate the  a r r i v a l  de lay  f a c t o r  (ADF) and departure delay f a c t o r  (DDF) 
by the  following equations: 

ADF = ADI-  (D/C) 

DDF = DDI (D/C) 

g. Calculate the  demand p r o f i l e  f a c t o r  (DPF) by the  following equation: 

100 Q DPF = HD 

NOTE: Airpor ts  with a high percentage of a i r  c a r r i e r  a c t i v i t y  normally have a DPF 
of 50 percent .  Airports with a high percentage of genera l  av ia t ion  a c t i v i t y  nor- 
mally have a DPF i n  the  30 to  35 percent  range. 

h. Calculate the  average delay  f o r  a r r i v i n g  a i r c r a f t  (DAHA) and depart ing 
a i r c r a f t  (DAHD) f i g u r e  3-69. 

i. Calculate hourly de lay  (Dm) by the  following equation: 

DTH = HD(PA.DAHA+(~OO-PA).DAHD)/~OO 

3-8. DAILY DELAY TO AIRCRAFT ON THE RUNWAY COWONENT WHEN THE D/C RATIO IS 1.0 OR 
LESS FOR EACH HOUR. Calcula te  the d a i l y  delay a s  follows: 

a .  For each hour, c a l c u l a t e  the hourly delay t o  a i r c r a f t  on the runway 
canponent . 

b. Calculate the de lay  f o r  the  t i m e  period i n  quest ion by summing the delay 
f o r  each of the hours. 

3-9. DAILY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT WHEN THE D/C RATIO IS GREATER 
THAN 1.0 FOR ONE OR MlRE HOURS. Calculate the  d a i l y  delay a s  follows : 

a .  Iden t i fy  the  sa tu ra ted  time periods. A sa tura ted  period c o n s i s t s  of 
the  consecutive hours when demand exceeds capaci ty  (termed the overload phase) p lus  
the  subsequent hour(s)  required to acco~pmodate the r e s idua l  demand (termed the 
recovery phase) . 

b. For each sa tu ra ted  period (wer load  p lus  recovery phase),  c a l c u l a t e  the 
delay to  a i r c r a f t  a s  follows: 

(1) Determine the  dura t ion  of the w e r l o a d  phase. 

(2) Calculate the hourly AD/C r a t i o  during the w e r l o a d  phase, i.e., the 
sum of the hourly demands during the w e r l o a d  phase divided by the sum of the hourly 
c a p a c i t i e s  during the  overload phase. 

(3)  Determine the  percent  of a r r i v a l s  (PAS) fo r  the sa tura ted  (overload 
p l u s  recovery) per id. 

(4)  Determine the  AD1 and the DDI fo r  the sa tura ted  (wer load  p lus  
recovery) period. 
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(5) Calculate the  a r r i v a l  de lay  fac to r  (ADF) and departure delay f a c t o r  
(DDF) using the  following equations: 

ADF = AD1 *(AD/C) 

DDF = DDI-  (AD/C) 

(6)  Determine the  average delay  per  a r r i v a l  (DASA) and per departure 
(DASD) during the  sa tu ra ted  (overload p lus  recovery) period from f i g u r e  3-70. 

(7) Calculate the  delay i n  the  sa tu ra ted  period (DTS) by the  following 
equation: 

HD1 through EDn = Hourly demand during hours 1 through n of the sa tu ra ted  period. 

c. Determine f o r  each unsaturated hour the  delay i n  accordance with the proce- 
dures  i n  paragraph 3-8. 

d. Calculate the  t o t a l  d a i l y  de lay  by summing the sa tu ra ted  and unsaturated 
delays.  

3-10. ANNUAL DELAY TO AIRCRAFT ON TRE RUNWAY COMPONENT. The following procedure 
uses  24 representa t ive  days, one VFR and one IFR f o r  each calander month. Other 
increments of time may be se lec ted .  I f  the  a i r p o r t  has considerable f l u c t u a t i o n  i n  
bpera t ions  during the  week, or i f  a more prec i se  delay determination is needed, one 
representa t ive  VFR and one representa t ive  IFR day should be used f o r  each day of the  
week. Var ia t ion  i n  seasonal  t r a f f i c  w i l l  requi re  r e p e t i t i o n  of these computations 
f o r  each season. Airpor ts  which have c o n s i s t e n t  p a t t e r n s  of operat ions throughout 
the  week and year requi re  fewer caaputat ions.  

a.  Convert annual demand to  average day demand f o r  each month. 

(1) Dis t r ibu te  the  annual demand to  the  12 calendar months to account f o r  
seasonal  v a r i a t i o n s  i n  t r a f f i c .  

(2) Develop average day demand by d iv id ing the  monthly demands by the  
number of days i n  the  respect ive  month. 

b. Ad j u s t  the average day demand to account fo r  d i f ferences  i n  VFR and IFR 
demand. 

(1) D e t e r m i n e  from weather records the  percent  of the t i m e  that IFR and 
EVC operat ing condi t ions  p r e v a i l  (%In). 

(2) Determine f r a n  t r a f f i c  records the  percent  IFR (and WC) demand to 
VFR demand (%IFR demand) . 
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(3) Calculate the representative VFR day demand (VFR demand) and repre- 
sentat ive  IFR day demand (IFR demand) by the following equations: 

Average day demand 
VFR demand = 1-%I;R(l-%IFR demand/lO:) /lo0 

IFR demand = VFR demand %IFR demand/100 

c. From h i s t o r i c a l  data ,  develop a breakdown of hourly demand for  the repre- 
sentat ive  day (8) . 

d. Calculate the representative da i ly  delays. 

e. Determine monthly delay by multiplying the representative da i ly  delays by 
the number of days it represents and summing these quotients. 

f .  Sum the monthly delays.. 

3-11. HOURLY DE- CORRESPONDING TO A SPECIFIED LEVEL OF AVERAGE HOURLY DELAY. 
Determine the hourly demand which corresponds to a s t ipulated average l eve l  of delay 
by t r i a l  and e r ro r ,  i .e . , using a graphical  p lo t t ing  of delay versus &mando 
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H O U R L Y  C A P A C I T Y  B A S E  C' I T O U C H  B G O  F A C T O R  T 

w 

C* x T x E =Hourly Capacity 

E X I T  F A C T O R  E 
TO d.c.rmin. Exi t  Factor E: 

1. D t a m i n e  a x i t  rmq. f o r  appropr ia te  mix index from t a b l e  below 

2. Tor a r r i v a l  runray.. doternine  t h e  average nunber of sxita(N1 which 
are: (a) within appropr ia te  e x i t  range, and lbl noparated by a t  
1.m.t 750 f a s t  

3.  If N t m  4 or lore. E x i t  r e c t o r  - 1.00 
L. ~f N i s  1.s. than 4 ,  determine e x i t  Pactor from tabla  b e l a  f o r  

a p p a p r i a t c  mix index and psrcent  a r r i v a l s  

MIX INDEX -- PERCENT (C+3D) I I L  
FIGURE 3-3. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS.: 1,54 FOR Y% CON01 T I O N S .  

I H O U R L Y  C A P A C I T Y  B A S E  C* 

I M I X  INDEX -- PERCENT (C+3D) 

x E = Hourly Capacity 

E X I T  F A C T O R  E 
m d.t.rrin. r x i t  ?ac tor  E: 

1. at.rrirr .rit rams. fo r  appropr ia te  mix in&% fron table b e l a  

2. ?or a r r i v a l  runway.. determine t h e  avaraye nuLber of  exlts(N1 rh lch  
are: (a) within appropr ia te  e x i t  range, and lb) separated Ly a t  
1e..t 750 f"t 

3. I f  N 1. 4 o r  more, Exi t  Factor - 1.00 
4 1f N 1. 1.a. than 4 ,  de ternine  Exit Factor from t a b l e  cc lw for 

appropr ia te  -I= index and parcent a r r l v a l a  
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H O U R L Y  C A P A C I T Y  B A S E  C' 

VALS 

MIX INDEX -- PERCENT (C+3D) 

I T O U C H  8 G O  F A C T O R  T 1 

t J 

C+ x T x E =Hourly Capacity 

E X I T  F A C T O R  E 
T o  d e t e r m i n e  E x i t  F a c t o r  E: 

1. De te rmine  e x i t  range f o r  a p p r o p r i a t e  n i x  i n d e x  f r m  t a b l e  below 

2. FOX a r r i v a l  runways.  d e t e r n i n e  t h e  average nunber o f  e x i t s ( N 1  wh ich  
a r e :  (a) w i t h i n  a p p r o p r i a t e  e x i t  rmqe, and (b )  s e p a r a t e d  by at 
l e a s t  750  f e e t  . 

3. I f  N 1. 4 or rare, E x l t  F a c t o r  - 1.00 

4. I f  N is less t h a n  4 ,  d e t e r m i n e  E x l t  F a c t o r  f rom t a b l e  belw fox 
a p p r o p r i a t e  mix  i n d r r  and p e r c e n t  a r r i v a l s  

E X I T  F A C T O R  E 

H O U R L Y  C A P A C I T Y  B A S E  C' 

MIX INDEX -- PERCENT (C+3D) 

T O U C H  & G O  F A C T O R  T 

11 to 20 0 to 70 

21  t o  30 0 t o  40 

3 1  t o  40 0 t o  1 0  

4 1  t o  50 0 to 1 0  

C' X T x E = Hourly capacity] 

E X I T  F A C T O R  E 
To  d e t e r m i n e  E x i t  F a c t o r  E: 

1. De te rmine  e x i t  range f o r  a p p r o p r i a t e  nlr i n d e x  from t a h l r  below 

2. ?or -1riva1 r~nway. ,  d e t e r m i n e  t h e  average nunbsr of e x i t s ( N 1  wh ich  
are: (-1 r i t h l n  a p p r o p r i a t e  e x i t  range. and (b)  mepa ra t ed  by a t  
1ea.t 750 f e e t  

3. I f  N 1. 4 o r  more, E x i t  F a c t o r  - 1.00 

4. I f  N is lo.. t h m  4 .  d e t e r m i n e  L r l t  F a c t o r  from t a b l e  below f o r  
. pp rop r I - t c  mix i n d e x  and p e r c e n t  a r r i v a l .  
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13.'1;95 XC 150i5060-5 CHG 2 

MIX INDEX -- PE3CEXT (C+3D) 

C' x T x E =Hourly Capacity 

I E X I T  F A C T O R  E 

FIGURE 3-7. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 5 FOR VFR CONDITIONS. 

I MIX INDEX -- PESCE!iT (C+3D) 

T O U C H  8 G O  F A - C T O 9  T 

1.14 I / 

11 1 jH C* x T x E = ~ourty  capacity 1 
I E X I T  F A C T O R  E 

I 1 L I 

FIGiJRE 3-8 HCUZL'! CAPACITY CF 2UNWAY-USE DIAGRAM NOS. 7, 5, 76. 91 FGR VFii  C0NDIT:QNS. 
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I M I X  INDEX -- PERCENT (C+3D) 

T O U C H  s G O  F A C T O R  T 
_zzyc;o ~ ~ ~ ~ ~ ; I I  o 2 c r c a t r c :  3 : I 

2 a w 110 2 - 2 0  

1 co ;O 1 to 70 I 1.34 

11 -a I0 0 w 70 1. LO 

11 co I0 0 CO 10 1.20 

11 -a 40 0.. 10 I 1.11 

11 50 10 0 w 10 1-10 

I E X I T  F A C T O R  E 

FIGURE 3-9. HOURLY CAPACITY OF 2UNWAY-USE DlAGiiAM NOS. 9.66.68 FOR VFR CONDITIONS. 

H O U A L Y  C A P A C I T Y  B A S E  C* 

nix INDEX -- PE~CEYT (C+TD) 

E X I T  F A C T O R  E 

-- 

FIGURE 3-10. HOUi7LY CAPACITY OF 2UNWAY-USE 91AG;WM NOS. i2. 70,71 F9R VFR CONCITICNS. 
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H O U X L Y  C A P A C I T Y  B A S E  C' 

M I X  INDEX -- PERCENT (C+3D) 

I I 
X E = Hourfy Capacity 

I E X I T  F A C T O R  E I 
To 3.csrntn. E x r t  'acc3r r: 
1. mc.mLn. .xrr  zanq. to< rppropr1.r. 7:. 1nd.1 !rol z.01a 3-1- 

5. tor a r r i v a l  runray.. decmrmin. u. &-raw 7W.r of sxitsIN1 ra lcn  
a r m :  1 1 1  rif?aln appropr1.r. a x l c  raw., and :bl ..parat.d Jy rc  
1.a.~ 110  re.^ 

I .  If 3 1. 4 wr., %it ?actor - 1.00 
4 If v 1. I... -.ham 4 .  J.c.mln. L x l t  3 c r t r  Iro, :.oh 5.10- Lor 

appmprt .~ .  11x :bd.x and wrcmnr arrlv.1. 

-- 

FIGURE 3-1 1. HOURLY CAPACITY OF ZUNWAY-USE DIAGXAM NOS. 13, 15 FOR VFFI CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  C* 

I( C* x T x E = ~ o u i i y  Capacity I 

E X I T  F A C T O R  E 

FIGURE 3-i2. HOURLY CAPACITY OF WNWAY-USE DIAG;L1M NOS. 16, 79. 04 FCR \IF2 CONDITIONS. 
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I T O U C H  g C I  F A C T J ?  T 
- 

1 

IVALS 

C' X T x E = Hourly Capacity 

1 

E X I T  F A C T O R  E I 
¶n ht-rmln. Lxir -.cror r :  

1. p c s - M s  .=lr CIN~. ?or .QP~oQ=%.+. 1nd.x !ra ?.Dl. -1- 

1. mr a r r l v s l  --.y.. 6.c.min. -A. av+r.q. 3 d . r  =L  ..lr.lrl dhlch 
a n :  1.1 r l u l n  appmpriac. e x i t  znnq., and !>I 3.Qarac.d >y ar. 
1m.m~ 750 La-?. 

I. If I i s  4 01 mr.. txic Factor - 1.90 
4. XI J 1. I... than 4 .  6.c.mln. E x i t  racrar from : aDh  >.Lor !or 

app-ria=. n l x  Index and p r c - n c  arrtv.1. 

FIGURE 3-13. HOURLY CAPACITY OF RUNWAY-USE CIAG2AM NOS. 18,21,22 FOR VFR CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  C' I I T O U C H  8 G O  F A C T O R  T 

r r P E R C E N T  ARRIVALS 

E X I T  F A C T O R  E 
m drtmlrln. LIie racror L :  

1. D I C ~ ~ L N  . s i t  rmq. :or .OPCOQ~L.~. s i x  1nd.z !rpr :.oh rla 

1.  mr arrival  run--r.. -c.mcn. m. av.r.q. 7w.r 01 .s~-.(lo rnicn 
."I 1.1 r l r n l n  approprlrc. .XI<  rmq.. .nd :hl up.r.t.d ¶Y .c 
I...* 750 f"t 

3. If n Lm 4 Or -*I. C l i ~  ..~COI - 1.00 
4 .  If m 1. I... :n.n 4 .  3.C.ml.m. LX:C r x r o r  from :anla %lor !or 

app-x-l.=. -1. 1nd.x and prc .nr  arrtvmlr 

601 1 1 1  1 
20 

0 20 UO 60 80 100 2 0  140 169 180 
MIX INDEX -- PE3CENT (C*3D) 

FiG'dRE 3-14. HCURLY CAPACITY OF FUNWAY-USE 91AG;WM NOS. 19.23.77.78.32.33 FOR V F 2  CONDITIONS. 
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'VALS 

MIX INDEX -- PERCENT (C+3D) 

H O U R L Y  C A P A C I T Y  B A S E  C* 

E X I T  F A C T 0 3  E 

MIX INDEX -- PE4CEHT (C+3D) 

1 I T O U C H  g G O  F A C T O R  T I 

E X I T  F A C T O R  E I 
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H O U R L Y  C d P A C i T ' f  3 A 5 i  C* 

I 1 

x E = Hourly Capacity 

E X I T  F A C T O R  E 

FIGURE 3-17. HOURLY CAPACITY OF RUNWAY-USE D I A G a M  NOS. 28,82,97 FOR VFR CONDITIONS. 
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M I X  INDEX -- PE4CENT (C-3D) 

E X i T  F A C T O R  E I 

FIGURE 3-18. HOURLY CAPACiTY OF RUNWAY-USE 3IAGWM NO. 29 FCR VFii CONDITIOPIS. 
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DERCENT ARR I V A I  
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x E =Hourly Capacity 

I E X I T  F A C T O R  E 
:O d-remln .  5x1: r.c-.ir L:  

I .  3 . t . m ~ ~ .  e l i t  ranv. for .ppropCt.t. r l r  .lnd.i I- ~ 1 0 1 .  ).lor 

1. ?or arrl'r.1 ---my.. 4-c-main. cn. av-raq- 3 m . r  of s x l t s ( ~ 1  wnicn 
arm: (.I r i t a l n  .pprnprla~. .=it rmq.. and :bJ .rp.rac.d 37 r c  
1ra.e 150 ' e r r  
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i I 

FIGURE 3-19. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 31 FOR VFR CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  C* 
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P l I X  INDEX -- PEiCEnT (C-30) 

E X I T  F A C T O R  E I 
10 8.c.mln. 5 x 1 ~  * . c e o ~  E: 

I. 0.c.rmln. ..LC rang. Ior  approprlat. r l x  1nd.x fro. c .ah ) . L o  

1 .  r o r  a ~ r l v . 1   run-.^.. 1.r.rnin- m. averaq- 91 .=lt.tNl mica 
ar.: 1.1 -;thin appropr1.c. .xlr ran... and lbl ..P.r.c.d >y .c 
I...= -50 ...C 

1. 1c ' 1. 8 cr XI=.. 5 l l L  r.c+a. - :.a0 
. I f  Y 1. :am. ?man 4 .  I.r.mln. % 1 ~  Iaccor Iron c.Dh >-lor !or 

.PP~OPC:~C. -%I Lnd.. and r r c m c  arr1v.i. 

FIGURE 3-20, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 32.33 FOR V F i i  CONDITIONS. 
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T O U C H  g G n  F A C T O ?  T H O U X I - Y  C A ? l \ C I T Y  B A S E  C* 

f f IX INDEX -- PERCENT tC+3D) I 

C- x T x E =Hourfy Capacity 

I 

E X I T  F A C T 9 2  E 

FIGURE 3-21. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 34.35 FOR VFR CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  c- 

M I X  INDEX -- PEKEYT (C+3D) 

T O U C H  & GO F A C T 0 3  T 

E X I T  F A C T O R  E 

FlGilRE 3-22. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 36 - 18 FOR VFR CONDlTiCNS 
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H O U R L Y  C A P A C I T Y  B A S E  C' 

V A L S  

N IX  INDEX -- PERCENT (C+3D) 

I T O U C H  8 G O  F A C T O R  T 

x E = Hourly Capacity 

E X I T  F A C T O R  E 
m &tamin. Exi t  Factor  E: 

1. m t a r r i l u  a x i t  range f o r  appropr ia te  mix index from t a b l e  &la 

2. ?or a r r i v a l  runway., determine t h e  average number of exit.(N) which 
arm: (a) within  appropr ia te  e x i t  range, and (b) mparated  by a t  
1.a.t 750 fact 

3. I f  N is 4 o r  more, Exi t  r a c t o r  - 1.00 
4. 1 f  N i s  l e s s  than 4, dotermine Exi t  r a c t o r  from t a b l e  klor f o r  

a p e m r i a t e  mix index and p r c e n t  a r r i v a l s  

FIGURE 3-25. HOURLY C A P A C I T Y  OF RUNWAY-USE D I A G R A M  NO. 35 FOR Vi!< C O N D I T I O N S .  

H O U R L Y  C A P A C I T Y  B A S E  C* 

I M I X  INDEX -- PERCENT (C+3D) 

T O U C H  8 G O  F A C T O R  T 
&ya P ~ c . ~ ~ + i ~ ,  T  0  U C R L C 0  F A C T  0  ll T  

0 0 to 180 1.00 

1 t o 1 0  0 - 7 0  1.03 

11 to 20 0 to 70 1.10 

21 to 30 0 to 40 1.18 

C' x T x E =Hourly Capacity c 
E X I T  F A C T O R  E 

no deurrin8 hit ?actor  El 

1. D . c . a i n a  a x i t  ran* f o r  appropriate mix 1nd.x fm t a b l a  kla 

1. .Or a r r i v a l  mw.y., d . t a m i n a  tho  a ~ . r m q a  n m r  of oxita(N1 which 
a n ,  (a) wi th in  mppropriat. a x i t  rang., and (b) maparmud by a t  
1.a.t 750 f w t  

3. xi N I. 4 o r  mom, Exi t  ?ac tor  - 1.00 

4. If N i s  laaa  than 4. d.t.min0 hit Factor  f m  t a b l e  kla f o r  
appropsiat.  mix 1nd.x and p m n t  . r r iva ls  

E X I T  r A C T O R  L 
mix ~ n b x - -  2 7  40, ~ ~ i v . 1 .  5 , W r  va . 0% W* va m 1 kr-nt[C+3D) thnmhold)  N-0 N-1 N-2 N:O Ih: t-2 :-O N-: i-2 

o r  3 o r  3 o r  3 
0 t o  20 2000 t o  4000 0.76 0.88 0.94 0.72 0.86 0.94 0.64 0.82 0.93 

21 to 50 3000 t o  5500 0.83 0.90 0.96 0.80 0.88 0.95 0.72 0.83 0.93 

-- 

FIGURE 3-24. HOURLY C A P A C I T Y  OF RUNWAY-USE D I A G R A M  NO. 40 FOR VFH C O N D I T I O N S .  
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H O U R L Y  C A P A C I T Y  B A S E  C* T O U C H  8 G O  F A C T O R  T 
1 

x E =Hourly Capacity 

I H I X  INDEX -- PERCENT (C+3D) 

E X I T  F A C T O R  E 
To drtarmbm Exit Pactor E: 

1. ntermine ex i t  rang. for appropriate mix in&% f m  table b lw 

2 .  t o r  arr ival  runway., &termin. the .-raga n-r of .xitm(N) which 
a n :  (a) within approprlata exi t  rang., mnd (b) soparatad by a t  
least  750 feat  

3. I€ N is 4 or mrr, ~ x i t  Factor - 1.00 
4. I€  N I. l e ss  than 4 ,  & t a d n o  Exit ractor fm dl. blw for 

applopriatc mix In&% and p r c a n t  arrival. 

E X I T  ? A C T O R  L 
mix I,,&=-- fEt";:", . 40, 

P.rcmt(C+3D) thre.hold) . N-0 

0 t o  20 2000 to  4000 0.75 

--- - 

FIGURE 3-25. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NO. 41 FOR VFR C O N D I T I O N S .  

H O U R L Y  C A P A C I T Y  B A S E  C* 

IVALS 

I 

0 
M I X  INDEX -- PERCENT (C+3D) 

I T O U C H  8 G O  F A C T O R  T 

C* x T x E =Hourly Capacity 

I E X I T  F A C T O R  E 
m d . ~ m h .  =it pactor E: 

1. a t a m i n e  ax i t  ruul. for appropriaU mix in&x f m  t a b h  b lw 

2. ror  a r r iva l  nmr.)r., &U- Uu a.nraq= rmb.r of exit-(l() uhich 
a n :  (a) r f th in  appropriau ax i t  ruq.. ~d (b) - r a m  by a t  
least  750 f-t 

3 .  If  I 1. 4 o r  mm, zxit  r&or - 1.00 

4. 1f I i s  la.. than 4, &ta& hit raROr fm u b l a  b lw for  
mpplopriar. m i x  In&. ud pr-t arr ivals  

Chap 3 

FIGURE 3-25. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NO. 42 FOR MR C O N D I T I O N S .  



H O U R L Y  C A P A C I T Y  B A S E  C* I T O U C H  8 G O  F A C T O R  T 

E X I T  F A C T O R  E 
lb d e u z m i n e  E x i t  r m c t o r  E: 

1. mterril). e x i t  rmg. f o r  a p p r o p r i a t e  mix index  from t a b l e  hla 

2. l o r  a r r i v e 1  -.ys, d a t e m i n .  t h e  average  number o f  ex l ta (N1 which 
a m :  (a1 w i t h i n  a p p m p r i a t t  e x i t  rmge, and (b) meparated by a t  
l e a l t  750 he t  

3. I f  I i. 4 o r  .em, E x i t  r a c t 0 2  - 1.00 

4. If I is 1e.w than  4.  d e t e r r i n s  E r i t  P a c t o r  f r a  t a b l e  b e l a  fo r  
approprimt. mix index  and m r c e n t  a r r i v a l .  

E X I T  F A C T O R  E 
IiX ::::t?f;pm: . 40% A r r i v  

P.rNnt(C+3D1 ehr-*hold) N-o 

0 t o  20 2000 t o  4000 0.8610.8810.941 

FIGURE 3-27. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS.: 43,49 FOR V i R  C O N D I T I O N S .  

H O U R L Y  C A P A C I T Y  B A S E  C* 

M I X  INDEX -- PERCENT (C+3D) 

- 
T O U C H  8 G O  F A C T O R  T 

11 t o  20 

2 1  to 30 0 to 40 

31 W 40 0 to 1 0  

41 t o  50 0 to 1 0  

C* x T x E = Hourly Capacity 

E X I T  F A C T O R  E 
lb determine E r i t  r a c t o r  E: . .  . 
1. m t o l r i r u  e x i t  rang. f o r  a p p r o p r i a t e  mix index  from t a b l e  b e l o r  

2. l o r  .rriv.l run-ay.. da ta r r ln .  t h e  a-raqe number of erir.fN) r h k h  
are: 1.) w i t h i n  appropr1.t. a x i t  r anqe ,  and f b l  meparated by at 
10m.t 750 f o o t  

3. If I i n  4 o r  10m. L x l t  ? a c t o r  - 1.00 

- 

FIGURE 3-28. YOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS.: qq.50 F 3 R  %# C O N D I T I O N S .  
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I - 
H O U R L Y  C A P A C I T Y  B A S E  C* T O U C H  e G O  F A C T O R  T 

0 to 110 

1.17 

1 VALS 1-28 

1 --. -- 

Co x T x E =Hourly Capacity 

E X I T  F A C T O R  E 
To &t.&lu Exit m e t o r  c: 
1. D.wrmim e x i t  rmge  fo r  .ppropriat. d x  in&x from t ab l e  b.lw 

2. r o r  a r r i va l  -my., &t*minr ttm .v\r4* nulrr of *xits(N) which 
am: (.I within appropriate a x i t  ruq., .nd lb) up.r.tod by a t  
l e a s t  750 I.rt 

3. I f  N i. 4 o r  ~oc., Exit ?actor - 1.00 
4. I f  N is 1.m. th .n  4,  d . t r d r m  hit ?actor f m  t ab l e  b.la f o r  

appss.riat. mix in&% .od wmnt  a r r iva l s  

0 2 0  40 60 8 0  100 120 1 4 0  160 1 8 0  
M I X  INDEX -- PERCENT t C + B )  

- - 

FIGURE 3-29. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS.: 45,51 FOR VFR C O N D I T I O N S .  

H O U R L Y  C A P A C I T Y  B A S E  C* 

VAL 

M I X  INDEX -- PERCENT (C+3D) 

I T O U C H  & G O  F A C T O R  T I 
m - 

I 

'IGUS~ >->d.  YOURLY C A P A C I T Y  Ot  RUNWAY-USE OIAGRAH NOS.: 4 . 5 2  FOR ViH C O N D I T I O N S .  

E X I T  F A C T O R  E 

Chap 3 
3 6 



H O U R L Y  C A P A C I T Y  B A S E  C' 

VALS 

NIX INDEX -- PERCENT (C+3D) 

T O U C H  8 G O  F A C T O R  T 

0 t o  1 8 0  

1 t o  1 0  

11 t o  20 

2 1  t o  30 0 t o  40  

3 1  t o  40 0 t o  1 0  

4 1  t o  50  0 t o  1 0  1 .40  

L - - - 
C* x T x E =Hourly Capacity 

E X I T  F A C T O R  E 
TO d e t e r m i n e  E x i t  F a c t o r  E: 

1. De te rmine  e x i t  range f o r  a p p r o p r i a t e  mix i n d e x  from t a b l e  b e l o r  

2 .  F o r  a r r i v a l  runways,  d e t e r m i n e  t h e  a v e r a g e  number o f  e r i t s l N )  wh ich  
are: (4 w i t h i n  a p p r o p r i a t e  e x i t  range, and l b l  s e p a r a t e d  by  a t  
l e a a t  750 f e e t  

3. I f  N is 4 o r  more.  E x i t  F a c t o r  - 1.00 

4. I f  N 1. l e s s  t h a n  4, d e t e r m i n e  E x i t  F a c t o r  f rom t a b l e  b e l a  f o r  
a p p r o p r i a t e  mix i n d e x  and  p e r c e n t  a r r i v a l .  

H O U R L Y  C A P A C I T Y  B A S E  C' I T O U C H  8 G O  F A C T O R  T 

l VALS 

I i 

I t 

2 0 L l  1 I I IU 
3 20 40 60  80 100 120 140  160  180  

M!X INDEX -- PERCENT (C+3D) 

; = L O O  

x E = Hourly Capacity 

E X I T  F A C T O R  E 
To d e t e r m i n e  E x i t  F a c t o r  E:  

1. De te rmine  e x i t  range f o r  a p p r o p r i a t e  mix i n d e x  f rom t a b l e  be low 

2 .  F o r  a r r i v a l  runways.  d e t e r m i n e  t h e  averags m r  o f  e r i t s l N )  wh ich  
are: (a1 w i t h i n  a p p r o p r i a t e  e x i t  r a n g e ,  and  l b )  s e p a r a t e d  by a t  
l e a s t  750 f e e t  

3. I f  N is 4 o r  more,  E x i t  F a c t o r  - 1 .00  

4. I f  N is lea.  t h a n  4 ,  d e t e r m i n e  E x i t  F a c t o r  f rom t a b l e  be low f o r  
a p p r o p r i a t e  mix i n d e x  and  p e r c e n t  a r r i v a l s  

E X I T  F A C T O R  E 
Mix Index-- f;::tR;:% 408 A r r i  

PerCent(C*3D) t h r e s h o l d )  N,O ~ - 1  

0 t o  20 2000 t o  4000 0.7410.88 

Chap 3 



I H O U R L Y  C A P A C I T Y  B A S E  C* I 

NIX INDEX -- PERCENT (C+3D) 

I T O U C H  8 G O  F A C T O R  T 

E X I T  F A C T O R  E 
To & t o m i n o  Exi t  rmctor E: 

1. mtominm e x i t  rango f o r  appropriat. mix indo= f m  t a b l a  b o l a  

2. POI. a r r i v a l  runway#, &ternin. tho avrraqo n w h r  of .xits(N) which 
are :  (a) within  .ppropriat. .lit range, and lb) soparated by a t  
l e a s t  750 foot  

3. I f  n 1. 4 o r  mom, E r i t  r o c t o r  - 1.00 

4. I f  i. l o s s  than 4, dotemin. Exi t  Factor f r a  t a b l e  hla for  
appropriate mix 1nd.x and p m n t  . r r lva ls  

I I I lo r  31 I l o r  31 1 l o r  31 
0 to 20 ( 2 0 0 0  t o  4000 ~ 0 . 8 6 ~ 0 . 8 7 ~ 0 . 9 4 ~ 0 . 8 1 ( 0 . 8 5 ~ 0 . 9 3 ( 0 . 7 7 ( 0 . 8 4 ( 0 . 9 2  

FIGURE 3 - 3 3 .  HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 55,61 FOR VFR CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  C' 

M I X  INDEX -- PERCENT (C+3D) 

I T O U C H  8 G O  F A C T O R  T 

E X I T  F A C T O R  E 
to drtormin. Exi t  Factor  L: 

1. mt.mino a x i t  -am90 f o r  appr0pri.t. mix in&x f m  t b l o  h l w  
2. ?or a r r i v a l  ~UDW.Y.. &tonin .  tho a w r a g c  n w h r  of oxit.(Ill which 

a n :  (01 wi th ln  appmprimta o x t t  raw., .nd lh) "parat-d by a t  
1oa.t 150 f o o t  

3. It N i m  4 01 .on, E r i t  Factor  - 1.00 

4. I f  N i s  10s. than 4, & t a d n o  Exi t  ?actor f m  t a b l e  be lor  l o r  
.ppropriat. mix ind.x .nd p r c m t  ar r iva l .  

-- - 

L X I T  F A C T O R  L 

0 t o  20 2000 t o  4000 0 . 7 9 ~ 0 . 8 9 ~ 0 . 9 5 ~ 0 . 7 6 ~ 0 . 8 8 ~ 0 . 9 5 ~ 0 . 7 4 ~ 0 . 8 6 ~ 0 . 9 4  

Chap 3 



H O U R L Y  C A P A C I T Y  B A S E  C* 

MIX INDEX -- PERCENT (C+3D) I 

T O U C H  g G O  F A C T O R  T - . 

P a r u n t  n i x  1nder-- 
TO"& & GO Porc.ntlC+3Dl 

O O A O 

0 I 0 to 180  I 1.00 

1 t o  1 0  0 to 70 1.03 

11 to 20 0 to 70 1 . 1 0  

2 1  t o  30 0 to 40 1.17 

31  t o  40 0 to 1 0  1.28 

4 1  to 50 0 to 1 0  1.36 

-- 

x E = Hourly Capacity 

I 

E X I T  F A C T O R  E 
m &tamin .  E x i t  F a c t o r  E: 

1. D.t.mine e x i t  rmg. f o r  a p p r o p r i a t e  n i x  index  from t a b l a  below 

2. r o r  a r r i v a l  runway., &te rmins  the a v e r a q s  number o f  ex l t s (N1 which 
a m :  ( 0  w i t h i n  a p p r o p r i a t a  e x i t  rmq., and l b l  a s p a r a t e d  by a t  
la..t 750 f e a t  

3. 1 f  N i. 4 o r  more, ~ x i t  F a c t o r  - 1.00 

4. I f  II is la.. t h a n  4, & t e r m h e  E x i t  F a c t o r  from t a b l e  b o l a  f o r  
a p p r o p r i a t e  mix in&x and p r c e n t  arr1v.l. 

E X I T  F A C T O R  E 
nix Index-- t 408 Arri 

P*=-nt(=+3D) thr..hOldI N-0 

0 t o  20 2000 t o  4000 0.83 

F I G U R E  3-35. H O U R L Y  CAPACITY OF R U N W A Y - U S E  01 AGRAM NOS. : 57;63 FOR VFR C O N D I T I O N S .  

H O U R L Y  C A P A C I T Y  B A S E  C* 

I M I X  INDEX -- PERCENT (C+3D) 

I T O U C H  8 G O  F A C T O R  T 

1 t o  1 0  0 to 70 1.03 

11 to 20 0 to 70 1.10 

2 1  t o  30 0 to 40 1.17 

31 to 40 0 to 1 0  1.28 

4 1  to 50 0 t o  10  1.36 

x E = Hourly Capacity 

E X I T  F A C T O R  E 
m &t.rmln. E x l t   actor E: 

1. D.t .mim e x i t  r anqa  f o r  a p p r o p r i a t e  s i x  lndex  f r m  t a b l e  b e l a  

2. r o r  a r r i v a l  mway., &te rmlne  t h e  average  number o f  e x i t s ( N 1  which 
a m :  (a1 w i t h l n  a p p r o p r i a t e  e x i t  rang., and lb l  meparated by a t  
l e a s t  750 f e a t  

3. I f  N 1. 4 o r  more, E x i t  F a c t o r  - 1.00 

4. I f  II is 1.m. t h a n  4,  d. t .xline E x i t  P a c t o r  from t a b l e  bolo* lor 
mppropr la tc  mix index  and p r c s n t  a r r i v a l .  

n i x  
hnq* E X I T  F A C T O R  E 

( F a a t  f r m  408 ~rriv.1.  SO8 Arr iva l .  608 Arr iva l .  
parc*nt(c*3D) t h r e s h o l d )  pq-0 N-1 N-2 I N-0 N-1 N-2IN-0 N-1 N-2' 

o r  3 or 3 o r  3 
0 t o  20 2000 t o  4000 0.7810.8910.9510.75 0 .88 [0 .9510 .7210 .8610 .94  

F I G U R E  5-3C. Y O U R L Y  CAPACITY OF RUNWAY-USE OIAGRAH NOS.: 58.64 FOR VFK C O N D I T I O N S .  

Chap 3 



H O U R L Y  C A P A C I T Y  B A S E  C* 

VALS 

M I X  INDEX -- PERCENT (C+3D) 

I .  T O U C H  8 G O  F A C T O R  T 1 

I I .  For arrival runway., &termin. the average ntmber of .xits(NI which 
a m :  (a) within appropriate axlt ranqe, and lb) Beparated by at 
least 750 feet 

1 w 10 
11 w 20 
21 W 30 

31 W 40 

41 to 50 

I 3. If N 1s 4 or more, Exit Factor - 1.00 
4. 'If N is 1.s. than 4. d.ttrmlns Exit Factor frm table belor for 

appropriate mix in&= and percent arrival. I 
E X I T  F A C T O R  E 

0 to 20 2000 to 4000 0.7810.89 

x E = Hourly Capacity 

I E X I T  F A C T O R  E 

0 to 70 

0 w 70 

0 W 40 

0 W 10 

0 W 10 

FIGURE 3-37. HOURLY C A P A C I T Y  OF RUNWAY-USE D I A G R A M  NOS.: 59,65 FOR VFR C O N D I T I O N S .  

1.04 

1-10 

1.20 

1.28 

1.36 

H O U R L Y  C A P A C I T Y  B A S E  C' 

IVALS 

MIX INDEX -- PERCENT (C+3D) 

J 

E X I T  F A C T O R  E 

- 1 

To determine Ezlt Factor E: 

1. -tormine exit range for appropriate mix index fraa table b c l a  

2. For arrival runways, dctermlne the averaqe n e r  of exits(N1 rhlch 
are: (a1 rithln appropriate exit ranqe, and (b) mcpsrated by at 
learnt 750 feet 

3. 1f  N im 4 or nore, Exlt Factor - 1.00 
4. If N 1s 1e.a then 4, determine Exit Factor from table balm for 

appropriate mix Index and percent srrlvals 

T O U C H  g G O  F A C T O R  T 

T  = 1 6 0 0  

1 " d  
Exit E X I T  F A C T O R  C 

Chap 3 
4 0 

C' x T x E = Hourly Capacity 
I 

I 

I 

- 
FIGUSE 3-38. YOURLY C A P A C I T Y  OF HUNWAY-USE DIAGRAM NO. LO F O R  VFH CONDITIONS. 

T' 



H O U R L Y  C A P A C I T Y  B A S E  C* 1 

M I X  INDEX -- PERCENT (C+3D) I 

T O U C H  8 G O  F A C T O R  T 

0 to 110 

1-10  

1.20 

1.31 

- 
C* x T x E =Hourly Capacity 

E X I T  F A C T O R  E 
m dot.rmina hit r a c t o r  Er 

1. D.tmrminc .rit r m q a  f o r  appropr ia te  mix in&x fmp t a b l e  btlw 

2. r o r  a r r i v a l  -ways, &termin. t h e  avormqe number of axit.(N) which 
a m :  (a) wi th in  a p p r o p r i a t e  e x i t  r m q a ,  end (b) "parated by a t  
1aa.t 750 f e e t  

3. xf N i s  4 o r  mom, ~ x i t  Fac tor  - 1.00 

4. I f  N is  1.m than  4, & t a m I n o  E x i t  Fmctor f m  t a b l e  b e l w  f o r  
appropr1.t. mix indox m d  p m n t  a r r iva l .  

E X I T  F A C T O R  E 
.Ix Ink-- f;zt= ' 408 Arrival.  

(C+3D) thrn.h0ld) N-0 

0 to 20 2000 t o  4000 0.7010.8610.93 

F I G U R E  5-39. YOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. L2 FOR VFR CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  C' 

M I X  INDEX -- PERCENT (C+3D) 

VALS 

I T O U C H  8 G O  F A C T O R  T I 

I 

x E = Hourly Capacity 

P 

i IGURE 3-40. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. : 80.81,95,96 FOR VFR CONDITIONS. 

m &to11Lru E x i t  Fac tor  El 

1. m u n i r u  a x i t  rmq. f o r  appropr1.t. mix indor  f m a  t a b l a  b e l w  

1.  tor a r r i v a l  nul rays ,  & t a n i r u  t h a  a m r a g e  n d m r  of ax i t s (N)  which 
a n i  (a) w i t h i n  a p p m p r l a u  a x i t  r m q o ,  and (b) w p a r m u d  by a t  
l a u t  750 f o a t  

3. xf n 1. 4 o r  Wr., c x i t  Fac tor  - 1.00 

4. I f  N is 1.'. than  4, dotarmine hit Factor  f m  t a b l e  belo* f o r  
.ppropri.tm nix index and p r a m  a r r i v a l .  

I E X I T  F A C T O R  E I 

mx In*x-- -g. E X I T  F A C T O R  L 
(Feet f m  -408 A r r i v a l s  SO8 AlTiV.1. 608 AT. v.1. 

Perc'nt(C+3D) thrn .h~ld)  N-0 N-1 Or N-2 3 N-0 N-1 O r  N-2 3 -N-0 N-: o r  N-2 3 ' 

' 0 t o  20 2000 t o  4000 0.75 0.81 0.94 0.64 0.82 0.93 0.62 0.79 0.90' 

21 t o  50 3000 t o  5500 0.81 0.89 0.96 0.72 0.83 0.93 0.72 0.83 0.93 

5 1  t o  80 3500 t o  6500 0.81 0.90 0.95 0.75 0.84 0.92 0.75 0.84 0.92 

81 t o  120 5000 t o  7000 0.88 0.92 0.97 0.81 0.87 0.94 0.81 0.87 0.94 

121 t o  180 5500 t o  7500 0.93 0.97 0.98 0.89 0.96 0.98 0.89 0.96 0.98 
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H O U R L Y  C A P A C I T Y  B A S E  C* 

0 20 40 60 80 100 120 140 160 180 
NIX INDEX -- PERCENT (C+3D) 

I A L S  

T O U C H  s G O  F A C T O R  T 

1.03 1 t o  10 0 to 70 
11 t o  20 0 to 70 1.05 

21 t o  30 0 to 40 1.09 

31 to 40 0 to 10 1.15 

41 t o  50 0 to 10 1.20 

x E = Hourly Capaclty 

E X I T  F A C T O R  E 

2. F O ~  a r r i v a l  m w a y s .  & t . r m i ~  tkm amrage n&r of exit*lN) which 
are :  (a) within  appropr1.U a x i t  rmnge, mnd lb) n P 0 r a t . d  by a t  
learnt 750 f e e t  

3. xf N i s  4 or e x i t  r a c t o r  - 1.00 
4. 1 f  N i. 1e.s than 4 ,  &t.rmiru Exi t  Factor  f m  t a b l e  b.1- t o r  

a p p m p r i a t e  m i x  in&= and p r c m t  a r r i v a l s  

- 

FIGURE 3-41. HOURLY CAPACITY OF RUNWAY-USE DIAGRAU NOS.: 83,84,98,99,lOZ FOR VFR CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  C' 

I I MIX INDEX -- PERCENT (C+3D) 

T O U C H  8 G O  F A C T O R  T 

1.20 

c0 x T x E = Hourly Capacity 

E X I T  F A C T O R  E 
m & u r m l n e  GxIt rmctor Er 

1. Dotarmin. e x i t  r- f o r  appropriate d x  in&x f r m  t a b l e  b.1- 

2. ?or arriv.1 mw.y . ,  &te.riru tkm avmrul. n-r of  oxitslN) which 
a r e :  (a1 within appropriat. e x i t  runl., and lb) . . p . r m t d  by a t  
h a e t  750 f w t  

3. 1 f  u i s  4 o r  ID-, ~ x i t  ?actor - 1.00 
4. I f  II is 1.'. thm 4, d . t e d ~  Exi t  r a c t o r  f m  t a b l e  b o l w  f o r  

a p p m p r i a t a  mix  in&= .nd p o m n t  a r r i v a l s  

E X I T  F A C T O R  L 

=t% 101 
P.rc.nt1C*3D) t h n s h o l d l  co 

0 to 20 2000 to 4000 0.62 

I FIGURE 3-42. HOURLY CAPACITY OF RUNWAY-USE DIAGRAU NOS. : 85,86,100, 101 FOR VFR CONDITIONS. 
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AC 15015060-5 CHG 3 

H O U R L Y  C A ? A C I T Y  B A S E  C' 

MIX INDEX -- PERCENT (C+3D) 

10 l.r.min. LXIC Pecror P: 

I. - J.r.mlnr exxr  zana. lor .ppcopcl.te mix 1nd.x :rm t.bh ).la 

2. For air1v.l run*.)... 3.r.mln. :he av.r.q. 7 m . r  of +xlrl(Nl which 
a m :  (a1 r l u l n  a~pr0pc1.c. .xLt ran... and fbl s.p.r*c.d ay at 
1.a.t 750 C . ~ C  

1. IC * 1. 4 ar mr.. Lxtc ?actor - :.30 
4 .  If * 1. :.s. cnan 4 .  :.r.rmlns Ixlc iactor Iron ~ a a h  D.1- for 

.PPI.OPT~.E. 111 index m d  >.rc.mr arrl.r.1~ 

FIGURE 345. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 4,5,75,CO FOR IF3 CONDITIONS. 
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12!1/95 AC 150/5060-5 CHG 1 

H O U R L Y  C A P A C I T Y  B A S E  C' 

MIX INDEX -- PERCENT (C+3D) 

- -- 

T O U C H  s G O  F A C T O R  T 

E X I T  F A C T O R  E 
TO drcamtn. P x l r  Facror L t  

1. D.c.mlnr . r l C  ~ u q .  tor approprlrc. 111 lad.. f- t.01. mlar 
1. ?or arz1v.l -ray.. d.clrmLnr ell. m-raq. n-r ol .~tr.lIKl ..lrlcn 

arm: (4 r l t n l n  . p p m p r i r u  .=It rq.. and (bl u m r . c . 4  4 a c  
1.a.~ 710 L..c 

3. xr ?I I. 6 t ~ l t  I.C+OC - 1.00 
4. I t  v is I... c h u  4 ,  d.c.zmln. Lllt Pmcror I- Ubh bla l o r  

.Pvmrl .C.  A L n d . l  d p r o n c  .rrivmla 

FIGURE 3-47. HOURLY CAPACITY OF RUNWAY-USE DlAGiiAM NO. 7 FOR IFF? CONDITIONS. 

-- - - - 

H O U R L Y  C A P A C I T Y  B A S E  C* 

VALS 

MIX INDEX -- PERCEYT (C+3D) 

T O U C H  8 G O  F A C T O R  T 

x E = Hourly Capacity 

E X I T  F A C T O R  E 

FIGURE 348. HCURLY CAPACITY OF RUNWAY-USE DIAGRAM NO a FOR l ~ i i  CONCITIONS. 
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XC 15015060-5 CHG 7 

::I* 
0 

0  20 40 60 80 100 120 140 160 180 
M I X  INDEX -- P E R C E M  (C+3D) 

H O U R L Y  C A P A C I T Y  B A S E  C' 

T O U C H  g G O  F A C T 0 4  T 

E X I T  F A C T O R  E 

T O U C H  8 G O  F A C T O R  T 

* 

F 

11 1 H c* X T X E = Hourly Capacity 

7 

I E X I T  F A C T O R  E 
To &C.mtn. e x i t  r e o r  Z t  

I. m e n r i m  ..LC r- tez m-i .~~ mtx i m a x  tabl. & l a  
2. ?or arrir.1 -a,.. &t.lrin. c h  n e r  of . r i t s ( l l  e9ca  

a n :  1.) rittnin apprqriat. .=it -m. ed (b) -x -ed  w .c 
l...t 750 f-t 

I .  I f  * 1. 4 ot' .on. hit r e o r  - 1.00 
4 .  If  v Ls :... cR.n I .  4.t.lrtlu h i e  r e o r  C n r  -1. r l w  tor 

.pprwrL.+. -11 Ind.x and *rc.nt .rrIr.l. 

d 

- 

F!GURE 3-50 HOURLY CAPACiTY OF RUNWAY-USE DIAGRAM NOS. 11,70 FOR IFR CONDITIONS. 

- 

46 Chap 3 

- 

- 
FIGURE 3-49. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO 29 FOR IFR CONDITIONS. 

- 
- 

- 

L 
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13/1i95 AC 15015060-5 CHG 3 

H O U R L Y  C A P A C I T Y  B A S E  C' I 

M I X  INDEX -- PERCENT (C+3D) 

T O U C i f  & G O  F A C T O R  T 

= Hourly Capacity 1 
E X I T  F A C T O X  E 

FIGURE 3-51. HOURLY CAPACITY OF RUNWAY-USE DIAGGM NOS. 12,71 FOR IFR CONDITIONS. 

H O U R L Y  C A P A C I T Y  B A S E  C' T O U C H  i3 G O  F A C T O R  T I 
-PERCENT ARRIVALS 

nrx IHMX -- PERCENT (c+m I 

E X I T  F A C T O R  E 

FIGLIRE 3-52. HOURLY CAPACITY OF XUNWAY-USE DIAGRAM NOS. 13, 16,24,27 FOR IFR CONDITIONS. 
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H O U R L Y  C A P A C I T Y  B A S E  C* 

220 

20C 
I I I 

V A L S  

MIX INDEX -- PERCENT (C+3D) 

w 

C* x T x E = Hourly Capacity 

I E X I T  F A C T O R  E I 
TO determine Exi t  Factor  E: 

1. Determine e x i t  range f o r  appropr ia te  mix index f r a n  t a b l e  b.la 

2 .  For a r r i v a l  runvays, determine t h e  average nrmbsr of sxits(N1 which 
are: (a) v i t h i n  appropr ia te  e x i t  range, m d  (h) meparated by a t  
l e a s t  150 f e e t  

3. 1f N 1. 4 o r  more, ~ x i t  Factor  - 1.00 

4. 1 f  N i s  1e.s than 4.  determine Exl t  Factor  from t a b l a  b.1- f o r  
appropr ia te  lair index and percent a r r i v a l s  

FIGURE 3-55, HOURLY C A P A C I T Y  OF RUNWAY-USE D I A G R A M  NOS.: 18,22,2S,31,3C FOR IFR C O N D I T I O N S .  

I H O U R L Y  C A P A C I T Y  B A S E  C* 

I V A L  

0 2 0  4 0  6 0  80 1 0 0  1 2 0  1 4 0  160 180  

I MIX INDEX -- PERCENT (C+3D) 

T O U C H  8 G O  F A C T O R  T I 

E X I T  F A C T O R  E 
To &Urnin. Exi t  Factor  E: 

1. ~. t .min .  e x i t  rang. f o r  appropr ia te  mix indax fm t a b l e  h l w  
2. l o r  a r r i v a l  ~11l)w.y.. &ternin. t h e  avaraqo n-r of .xits(N) which 

a": (a1 within nppropriatc e x i t  range, and lb) soparated by a t  
l e a s t  750  f e e t  

3. 11 N i s  4 o r  more, ~ x i t  Factor  - 1.00 

4. If R i. l e s s  than 4 ,  &ternin. E x i t  rmctoc from + A l e  hla f o r  
appropriate mix index and percent a r r i v a l #  . 

T = 1 ,00  

C' x T x E = Hourly Capacity 

FIGURE 3-55. ~ O U R L Y  C A P A C I T Y  OF RUNWAY-USE D I A G R A M  NOS.: 1q,25 FOR I F K  C O N D I T I O N S .  
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I H O U R L Y  C A P A C I T Y  B A S E  C* 

i V A L S  

M I X  INDEX -- PERCENT (C+3D) 

I T O U C H  8 G O  F A C T O R  T 

C' x T x E =Hourly Capacity 

E X I T  F A C T O R  E 

FIGURE 3-57, HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS. : 78,81,86,93.96.101 FOR IFR C O N D I T I O N S .  

I H O U R L Y  C A P A C I T Y  B A S E  C* I 

I N I X  INDEX -- PERCENT (C+3D) 

I T O U C H  g G O  F A C T O R  T I 

I J 

x E = Hourly Capacity 

r 

E X I T  F A C T O R  E I 
1. F o r  a r r i v a l  runway., & u d r u  thm ."rag. n e r  o f  u i U ( x l  whim 

a n :  hast (a) 750 r i th in  f ~ t  .ppmprbu exit r-, and (b) upuat .4  by at I 

*i. I--- - E X I T  r A C T 0 .  E 

m-ttc+ml ~~~ 1:; ,zy,,2 ; 2 ;-2 1 1 

i IGURE 3-58. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS. : 32-35.37-42 FOR IFR C O N D I T I O N S .  
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H O U R L Y  C A P A C I T Y  B A S E  C' 

M I X  INDEX -- PERCENT (C+3D) 

VALS 

I E X I T  F A C T O R  E I 
TO &ternin. Exi t  r.ctor E: 

1. ~ e t o m i r n  e x i t  rang. f o r  mpproprlate mlx index frcm table belor 

2. For a r r i v a l  mw.ys, & t o m i n o  t h e  a m r a g e  number of  oxits(N) which 
am: (a) within appropr ia te  .xit r.nge. and (hl meparated by a t  
10a.t 750 f e e t  

3. I f  N i. 4 o r  ID=., E x i t  Factor - 1.00 

4. I f  N 1s 10.. than 4 ,  &termin* Exi t  Factor  f m  t a b l e  b e l o r  f o r  
appropr ia te  mix in&= .nd percent  a r r i v a l s  

HiX In&.-- 
-We E X I T  F A C T O R  E 

o r  3 o r  3 o r  3 
0 t o  20 2000 t o  4000 0.98 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 

2 1  t o  50 3000 t o  5500 0.92 0.99 1.00 0.91 0.99 1.00 0.92 1.00 1.00 

51  t o  8 0  3500 t o  6500 0.91 0.98 1.00 0.90 0.97 1.00 0.92 0.99 1.00 

8 1  t o  120  5000 t o  7000 0.94 0.98 1.00 0.91 0.97 1.00 0.91 0.97 1.00 

1 2 1  t o  180 5500 to 7500 0.95 1.00 1.00 0.92 0.99 1.00 0.91 0.99 1.00 

FIGURE 3-59, HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS. : 43.49.55 FOR IFR C O N D I T I O N S .  

H O U R L Y  C A P A C I T Y  B A S E  C' 

NIX INDEX -- PERCENT (C+3D) 

VALS 

- 
C' x T x E =Hourly Capacity 

I E X I T  F A C T O R  E I 
TO determine Exit Factor E: 

I .  Determine e x i t  range f o r  appcoprlate mix index  frm table k l w  

1 .  For mriv.1 runways. d c r c m i n e  the  average number of e x i t a ( ~ 1  w h i c h  
are: (-1 r l t h l n  appropr la tc  e x l r  rmqe. and (b l  s e p a r a t e d  by ar 
least 750 f e e t  

3. If N 1. 4 or mrt, Exit Factor - 1 .00  

4. I f  N i. 1s.. than 4 ,  de ternine  Exit Factor fro. t a b l e  belw f o r  
a p p m p r l a t c  mix Index and percent .rriv.l. 

Chap 3 



T O U C H  8 G O  F A C T O R  T I 
1 

= Hourly capacity I 
E X I T  F A C T O R  E 

TO d s t s m i n r  E r i t  F a c t o r  E: 

1. m t s m i n e  e x i t  range f o r  a p p r o p r i a t e  n i x  index  f r a n  table  b e l a  

2. r o r  a r r i v a l  runways, d e t c m i n e  t h e  average  n d e r  o f  e x i t s ( N )  which 
a m :  (a) w i t h i n  a p p r o p r i a t e  e r i t  ranqe, and (b) s e p a r a t e d  by a t  
l e a s t  750 f e e t  

3. I f  N i n  4 Or DO-. E x i t  P a c t o r  - 1.00 

4 .  1 f  N is 1e.m t h a n  4 ,  d e t e r n i n e  E x i t  Factor irom table  b c l a r  f o r  
a p p r o p r i a t e  mix index  and  p e r c e n t  a r r i v a l s  

~- - ~p - 

L X I T  F A C T O R  C 
nix Index-- t 40, ~~~i~ 

p0rcent(c+3D) t h r e s h o l d )  'N-O ~ - 1  

0 t o  20 2000 t o  4000 0.9911.001 

1 FIGURE. 3-61. HOURLY C A P A C I T Y  OF RUNYAY-USE D I A G R A M  NOS.: 45,51,57 FOR I F R  C O N D I T I  ONS. 

H O U R L Y  C A P A C I T Y  B A S E  C* T O U C H  8 G O  F A C T O R  T 

0 0  
0 20 40 60 80 100 1 2 0  140 160 180 

M I X  I N D E X  -- PERCENT (C+3D) 

C* x T x E = Hourly Capacity 

I E X I T  F A C T O R  E 
To d.t.mIna E r i t  F a c t o r  E: 

1. m t e m i n e  e r i t  ranqc f o r  a p p r o p r i a t e  mix indeh fro= table &lor 

2 .  For  a r r i v a l  runways. de te rmine  t h e  averaqe number o f  ex l r s (N1  which 
are: 1.) w i t h i n  a p p r o p r i a t e  e r i t  rsnqc. and (hl  SeParatcE by a t  
1.a.t 750 f e e t  

3 .  I f  N I. 4 Or Mrc,  E x i t  Fector - 1.00 
4 .  I f  H 1. la.. than  4 ,  d e t r m i n e  Exit  Factor from table below f o r  

a p p m p r i a r e  mix index and pcrcent arrival. 

Chap 3 



H O U R L Y  C A P A C I T Y  B A S E  C' 

M I X  INDEX -- PERCENT (C+3D) 

T O U C H  & G O  F A C T O R  T 

I 

C' x T x E = Hourly capacity] 

i 

E X I T  F A C T O R  E 
TO deternine  Exi t  Factor E: 

1. Dotamino e x i t  range for  approprimte mix index r ron t a b l e  be lor  

2. For a r r i v a l  -way., determine t h e  average n a r  of exits(N) which 
a m :  (a) within  appropr ia te  e x i t  range. and (b) aapars tsd  by a t  
l e a s t  750  r e s t  

3 .  I f  N i. 4 O r  -re, Exi t  Factor  - 1-00 

4. I f  N i s  1e.s than 4 .  determine Exi t  Factor  from t a b l e  kla tor 
appropr ia te  mix index and percant ar r iva l .  

FIGURE 3-63. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS.: 47.59 FOR !FR CONDITIONS. 

VALS 

I M I X  INDEX -- PERCENT (C+3D) 

T O U C H  8 G O  F A C T O R  T 

L I 

C' x T x E =Hourly Capacity 

E X I T  F A C T O R  E 
TO determine Exi t  Factor E: 

1. Dotarnine e x i t  range f o r  appropr ia te  mi* index from t a b l e  belo. 

2 .  ?or a r r i v a l  runway.. deternine  t h e  average mnnber of exit.(N) r h i c h  
are: (4 within  appropr ia te  e x i t  range. and (bl separa ted  by a t  
learnt 750  f e e t  

3 .  I f  N i. 4 o r  more, Exi t  Factor - 1.00 

4. I f  N is 1e.n than 4 ,  determine Exit Factor from t a b l e  be lor  f o r  
approprince a i r  lndsx and p r c e n t  a r r i v a l s  

FIGURE 3-54. YOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NOS.: 48.60 FOR I c H  C O N D I T I O N S .  

chap 3 
53 



I H O U R L Y  C A P A C I T Y  B A S E  C' 

I MIX INDEX -- PERCENT (C+3D) 

C' x T x E = Hourly Capacity l l lb& 
E X I T  F A C T O R  E 

To &t*min* Exi t  Factor  E: 

1. mt.mine e x i t  rug. f o r  appropr ia te  mix in&= f r m  t a b l e  b o l a  

2. For a r r i v a l  mwaym, &t.rmin. th. .-rag* mmb.r of *xit.(Nl whish 
are: (a) within  appropr ia te  a x i t  raw., and (b) .eparat.d by a t  
l e a s t  750 f e e t  

3. I f  N i. 4 o r  laore, Exi t  Factor - 1.00 

4. I f  N i s  1e.a than 4 ,  dmt-rmine Exi t  r a c t o r  f m  t.bh &la f o r  
appropr ia te  m i x  index and percent arrival.  

FIGURE 3-55. HOURLY C A P A C I T Y  OF RUNWAY-USE DIAGRAM NO. 53 FOR IFR C O N D I T I O N S .  
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FIGURE 333 RUNWAY OPERATIONS RATE 
0 TO 3 5  OPERATIONS PER HOUR 

2 5 0  DISTANCE OF TAXIWAY FROM 
DEPARTURE ENIj OF RUNWAY 

" 0 2 0  413 60 80 100 1 2 0  1 4 0  1 6 0  1 8 0  

M I X  INDEX -- PERCENT(C+3D) 

F IGURE 3%. RUNWAY OPERATIONS RATE 
5 6  TO 7 5  OPERATIONS PER HOUR 

250[ 1 I DISTANCE OF TAXIWAY FROM I 

"0  5 1 0  1 5  2 0  2 5  3 0  3 5  4 0  4 5  
MIX  INDEX -- PERCENT(C+3D) 

FIGIRE 3 3  RUNWAY OPERATIONS RATE 
3 6  TO 5 5  OPERATIONS PER HOUR 

2 5 0  D-ISTA'NCE OF TAXIWAY FROM 
DEPARTURE END OF RUNWAY 

" 
0 2 0  4 0  6 0  8 0  100 1 2 0  1 4 0  1 6 0  1 8 0  

M I X  INDEX -- PERCENT(Cc3C) 

RUNWAY OPERATIONS RATE 
7 6  TO 9 5  OPERATIONS PER HOUR 

I I DISTANCE OF TAXIWAY FROM 
DEPARTURE END OF RUNWAY I 

0 5 10 15 20 25 3 i j  ?; :ril 

M IX  INDEX -- PERl tNT ! f+3* )  
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FIGIRE 3-57A RUNWAY OPERATIO#S RATE 
0 TO 35 OPERATIOHS PER HOUR 

250 

200 

150 

100 

' 50 

O " r ' l l ' l r '  
0 20 40 60 80 100 120 140 160 180 

NIX INDEX -- PERCENT(C+m) 

FIGURE 3% RUNWAY OPERATIONS RATE 
56 TO 75 OPERATIONS PER HOUR 

" 0  5 1 0  1 5  20 25 30 35 40 45 
RIX INDEX -- PERCENT(C+3D) 

FIGIRE SUB RUNWAY OPERATIONS RATE 
36 TO 55 OPERATIOYS PER HOUR 

DEPARTURE E N D  OF RUNWAY 

200 

150 

100 

50 

o " " l l ' l "  
0 20 40 60 80 100 120 140 160 180 

NIX INDEX -- PERCENT(C+3D) 

RUNWAY OPERATIONS RATE 
76 TO 95 OPERATIONS PER HOUR 

DISTANCE O F  T A X I W A Y  FROM - 
I DEPARTURE E N D  Of RUNWAY 

V I  I 

5 1 0  15  20 25 30 35 40 
NIX INDEX -- PERCENT(C+3D) 
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FIGURE 3-71. DELAY INDICES FOR RUNWAY-USE DIAGRAM NOS. 1,9,11, 12.31,42.47,48,53,54, 56, 
68.70.71 FOR VFR CONDITIONS. 
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FIGURE 3-75. DELAY INDICES FOR RUNWAY-USE DIAGRAM NOS. 5,7,76.91 FOR VFX CONDITIONS. 
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FIGURE 3-77. DELAY INDICES FOR RUNWAY-USE DIAGRAM NOS. 16,79,94 FOR VFR CONDITIONS. 
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FIGURE 3-78. DELAY INDICES FOR RUNWAY-USE DIAGRAM NOS. 18, 19.21.22.23,77,78,92,93 FOR VFR CONDITIONS. 
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FIGURE 3-79. DELAY INDICES FOR RUNWAY-USE DIAGRAM NOS. 24,27 FOR VFR CONDITIONS. 
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FIGURE 3-81. DELAY INDICES FOR RUNWAY-USE DIAGRAM NO. 29 FOR VFR CONDITIONS. 
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FIGURE 342. DELAY INDICES FOR RUNWAY-USE DIAGRAM NOS. 34,35 FOR VFR CONDITIONS. 
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FIGURE 3-85. DELAY INDICES FOR RUNWAY-USE DIAGRAII NOS. : 43, V3.55.61 FOR VFR CONDITIONS. 

ARRIVAL DELAY INDEX 

502 ARRIVALS rcOX ARRIVALS KU ARRIVALS 

0 20 40 60 80 mm1U1180la.l 
R I X  INDEX--PERCENT (C+3D) 

0 

402 ARRIVALS 

EPARTURE DELAY IN 

50% ARRIVALS 

ID EX 
l3JX ARRIVALS 

- R I X  INDEX--PERCENT (C*3D) 

F l GURE 3-85. D E L A Y  INDICES FOR RUNWAY-USE DIAGRAII NOS. : 44-46,50-52,55-58.C2-64 FOR VFK CONDl r l O N S .  

Chap 3 



((11+3) IN3313d--X3(1NI XIY 
OBT091OhTOZIOlTO809 ohOZ 0 

((11 +I) lN33I3d--X3(1N1 XIW ((11+3) lN3313d--X3(1Nl Xlk 
08T 091 Oh1 OZI 001 08 09 Oh OZ 0 5 OBT @I OhT OZI 08 09 Oh 02 0 

1-12.0 4 1 0 . 1  - ~ a a  
1 1 1 1 I I  

(Qf+3) lN3313d--X3lNI XIW ((11+3) lN31IM---XXNI X J  
OB[0m011WaI r  08 09 Oh 02 0 M@TCIl IOZIOlT 08 09 oh 02 0 

2'0 g 2-0 2 - - 
S < 

h'O ' b'O 

E X 
9'0 < 

s 
9'0 4 - - 

x 

8'0 5 R 8'0 x 

2i 
0'1 = E 

0'1 = 
SlVAI I IV  Lo9 SlWAIIW MS 

X3ONI A V 7 3 a  7VAlMMV 



ARRIVAL DELAY INDEX = 1.08 

DE 
40% ARRIVALS 

P A R T U R E  D E L A Y  INDEX 

50% ARRIVALS 6M ARRIVALS 

M I X  INDEX--PERCENT (C+3D) MIX INKX--PERCENT (C+3D) 
-- - - -- - - - - - - - - -- 

' I G U R E  5-89. ~ E L A Y  INDICES FOR RUNWAY-USE DIAGRAM NOS.: 8 3 , 8 4 , 9 8 , 9 9 , l O Z  FOR VFR CONDITIONS. 

ARRIVAL D E L A V  INDEX 

40% ARRIVALS 9% ARRIVALS 60% ARRIVALS 

D E P A R T U R E  D E L A Y  I N D E X  

40% ARRIVALS 50% ARRIVALS 60% ARRIVALS 

0 20 40 60 80 1 0 D ~ l U I 1 6 0 1 9 0  
1 I Y  INDFX- -2FRCFNT (i+3Ti) ~ I X  INDEX--PERCENT t c + m  MIX INDEX--PERCENT (C+3D) 

.- - 

I - :E -: i N D l C t S  F 9 R  N'JNYAY-USE D I A 6 R A l 4  NOS.: 1 . 5 3 . 5 4  FOR I c R  C O N D I T I O N S .  

Chap 3 



12/1/95 AC 15015060-5 CHG 7 

DEPARTURE DELAY INDEX 

ARRIVAL DELAY INDEX = 1.00 

ARRIVAL L i L A Y  INDEX = 1.00 

I DEPARTURE DELAY INDEX 

402 ARRIVALS 
1.0 - 

n 
e 

0.8 x 

2 - 
0.6 3 
0.4 

X 

!% C 

0.2 PC 4 

0 20 w 6 a a l m m l w ~ m ~  
I X  IADEX--PERCENT (C+3D) 

SDI ARRIVALS 

FIGURE 3-92. DELAY INDICES 

-- 

FOR RUNWAY-USE DIAGRAM NOS. 4, 

60X ARRIVALS 

75,90 FOR IFR CONDITIONS. 

Chap 3 



AC 150/5060-5 CHG 2 1211i95 

ARRIVAL DELAY INDEX = 1.00 

Chap 3 



12/1/95 AC 150t5060-5 CHG 2 

ARRIVAL DELAY INOEX 1.00 

ARRIVAL DELAY I N D E X  

SOZ ARRIVALS 60L ARRIVALS 

D E P A R T U R E  D E L A Y  INDEX 

9 1  ARRIVALS 602 ARRIVALS 
1.0 

0.8 

0.6 

0.11 

0.2 
0 20'nl61180lnJ1201U)160111) 

MIX INEX--PERCENT (C*3D) 

1 FIGURE 3-96. DELAY INDICES FOR RUNWAY-USE DIAGmM NO. 12 FOR IFR CONDITIONS 

Chap 3 73 



AC 15015060-5 CHG 7 

ARRIVAL OELAY INDEX = 1.00 

402 ARRIVALS 

PARTURE DELAY INDEX 

!3X ARRIVALS 6OX ARRIVALS 

RIX INDEX--PERCENT (0301 

FIGURE 3-97. DELAY INDICES FOR RUNWAY-USE DIAGRAM NOS.: 13.16.24,27 FOR IFR CONDITIONS 
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FIGURE 3-98. DELAY INDICES FOR RUNWAYUSE DIAGRAM NOS.: 15.28 FOR 1FR CONDITIONS 
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CHAPTER 4. SPECIAL APPLICATIONS 

4-1. GENERAL. This chapter  provides c a l c u l a t i o n s  of runway capac i ty  f o r  s i t u a t i o n s  
involving W C  condi t ions ,  the  absence of radar coverage and/or ILS, and a i r p o r t s  
with one runway or a runway r e s t r i c t e d  to  s m a l l  a i r c r a f t .  Appendix 3 con ta ins  
examples of these ca lcu la t ions .  

4-2. W C  CONDITIONS. Iblnway hourly capaci ty  i n  WC condi t ions  is reduced by 
increased i n - t r a i l  separa t ions  of approaches and depar tures  and increased runway 
occupancy times. c a l c u l a t e  W C  runway canporent hourly capac i ty  a s  follows: 

- 

a .  S e l e c t  the  runway-use conf igura t ion  i n  f igure  4-1 which b e s t  represents  
the  a i r p o r t  and i d e n t i f y  the  f i g u r e  number f o r  determining capac i ty  i n  W C  condi- 
t ions .  To a d j u s t  f o r  staggered thresholds,  see paragraph 4-6. 

b. Determine the  percent  of c l a s s  C and D a i r c r a f t  and c a l c u l a t e  the  mix 
index. 

c. Determine the  percent  a r r i v a l s .  

d. Determine  the  runway hourly capac i ty  from the  f igure  i d e n t i f i e d  i n  
paragraph b above. 

4-3. ABSENCE OF RADAR COVERAGE OR ILS. Ekcept fo r  s ing le  runway a i r p o r t s  used 
almost exclus ively  by c l a s s  A and B a i r c r a f t  (which a r e  covered i n  paragraph 4-5). - - - - 
c a l c u l a t e  the hourly capac i ty  of the  runway component i n  the  absence of radar  
coverage or ILS a s  follows: 

a.  Select the runway-use conf igura t ion  i n  f igure  4-1 which best represents  
the  a i r p o r t  and iden t i fy  the  f igure  number f o r  determining capaci ty  with an inopera- 
t i v e  navaid , 

b. Determine whether the  radar or the ILS is apera t ive  and determine whether 
a s t r a igh t - in  or a c i r c l i n g  approach is authorized. 

c. Determine the  percent  of class C and D a i r c r a f t  and c a l c u l a t e  the  mix 
index, 

d. Determine the  runway hourly capac i ty  from the  f igure  i d e n t i f i e d  i n  
paragraph b above. 

4-4. PARALLEL RUNWAY AIRPORTS WITH ONE MINWAY RESTRICTED TO USE BY S m  AIRCRAFT. 
Calculate the hourly capaci ty  of  a p a r a l l e l  runway conf igura t ion  when one of the 
runways is unable t o  accomaodate class C and D a i r c r a f t  a s  follows: 

a .  Se lec t  the runway-use conf igura t ion  i n  f igure  4-1 which best represents  
the  a i r p o r t  and iden t i fy  the f igure  number f o r  determining capaci ty  i n  r e s t r i c t e d  
runway use. To a d j u s t  f o r  staggered thresholds,  see paragraph 4-6. 

b. Determine the percent  of c l a s s  C and D a i r c r a f t  and c a l c u l a t e  the  mix 
index. 

c. Determine the  percent  a r r i v a l s .  

Chap 4 
Para 4-1 



e. Determine the runway hourly capacity from the figure identified i n  
paragraph b above. 

4-5. SINGLE RUNWAY AIRPORT--SMALL AIRCRAFT ONLY. Calculate the capacity of a small 
airport used almost exclusively by Class A and B aircraft without radar coverage or 
ILS as follows : 

a. Conditions. 

(1) The airport is used almost exclusively by C l a s s  A and B aircraft. 

(2) The airport does not have radar coverge or an ILS, but  it has an 
approved approach procedure. 

(3) Arrivals equal departures . 
(4) There are no airspace limitations affecting runway use. 

b. Capacity Calculations. 

(1) Select the airport configuration from figure 4-26 that best repre- 
sents the airport. 

(2)  Determine the percent of touch-and-go operations. 

(3) *ad the range of hourly VFR and IFR capacities fran figure 4-26. 

4 .  THRESHOLD STAGGER. FAA ATC procedures permit simultaneous departures and 
simultaneous departure--arrival operations on parallel runways spaced 2,500 feet 
apart w i t h  even thresholds and a t  lesser/greater separations if  the thresholds are 
staggered. When thresholds are staggered, the equivalent unstaggered separation is 
calculated increasing or decreasing the actual separation depending upon whether the 
arriving aircraft is approaching the near or far threshold. Stagger adjustments are 
only applicable when the parallel runway separations that are a t  least 1000 feet 
apart and less than 4300 feet apart. 

a. Calculation. 

(1) If the approaches are to  the near threshold and the separation is 
less than 4299 feet, the equivalent separation is the actual separation increased by 
100 feet for each 500 feet of threshold stagger up to  a maximnum of 4299 feet. 

(2) If the approaches are to  the far threshold and the separation is 
greater than 1000 feet, the equivalent separation is the actual separartion 
decreased by 100 feet for each 500 feet of threshold stagger down to a minimum of 
703 feet. 
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b.- Application. Apply the equivalent  separat ion t o  determine which p a r a l l e l  
runway-use configurat ion to use. Note: the ca lcu la t ion  for  equivalency need only 
determine whether the equivalent  runway separat ion is 2500 f e e t  or g rea te r  or 2499 
f e e t  or less. 

c. Examples. 

Case 1. Staggered thresholds,  approaches t o  near threshold. 

L- 1000 f e e t  ----+ I 

2400 f e e t  

(lOOO/SOO) -2 = 200 
Separation f o r  equivalency is increased by 200 f e e t  
2400 + 200 = 2600 f e e t  

Case 2, Staggered thresholds,  approaches to  f a r  threshold. 

k--1000 feet 4. 2500 f e e t  

(-1000/500) -2 -200 
Separat ion for equivalency is decreased by 200 feet 
2500 - 200 = 2300 feet 
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DIAGRAM NO. 8. 
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FIGURE A3-2A. 
HOURLY CAPACITY I N  RADAR ENVIRONMENT 

I I I I C I R C L I N G  APPROACH 

FIGURE A3-2B, 
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CHAPTER 5. COMPUTER PROGRAMS FOR AIRPORT CAPACITY AND AIRCRAFT DELAY 

5-1. GENERAL. T h ~ s  chapter identifies computer models for determining airport capacity, aircraft delay, and the 
sensitivity of a proposed physical/operational change to an q o r t  or air traffic procedure. 

5-2. SIMULATION MODEL (SIMMOD1. SIMMOD is a simulation model used by the FAA, airlines, airports, 
arcfuteca, and engineers to design airport improvements, calculate travel times and flow rates for an airport or an airport 
component, andlor develop procedural alternatives for domestic and international air traffic management, including the 
adjacent airspace. Specific applications of the SIPVIMOD model range from studies of a single runway airport with its 
network of taxiway and gates, to studies of terminal areas having multiple airports with complex airspace routings. 

a. SMMOD addresses both the physical design and procedural aspects of all air traffic operations, allowing 
decisionmakers to determine projected benefits and impacts in terms of airport capacity and in aircraft travel time, delay, 
and fuel consumption. The model incorporates the FAA's Integrated Noise Model 0 as a post-processing function, 
ailowing users to determine the impact of aircraft noise in the'planning process. SIMMOD is available in two versions 
which include magnetic media, manuals, and all required software licenses and libraries. The Summagraphics MG-3648 
36"x 48" or Summagraphcs Professional 12"x 18" digitizer, and CADICAM (Autocad) are recommended for data input 
and optional display. 

(1) SIMMOD Version 1.2 for 386125 IBM compatible microcomputers with 80387 math coprocessors, 
4 MB RAM, 80 MB hard disk, 1.2 MB (5.25") or 1.44 MB (3.5") floppy disk drive, VGA graphics system (board and 
monitor), Mouse (Microsoft-compatible), and a EpsonIHP Lase jet  or compatible printer. DOS 3.1 or higher (DOS 4.0 
is not recommended) or 0,512. 

(2) SMiVIOD Version 2.1 operates on SUN Sparc and HP90001700 series computers. Parts of this version 
operate on IBM RS6000 machines' having 32 MB RAM and 1.2 GB Hard. drives. 

b. Model Source. The SIMMOD model and information on the model may be obtained fiom: 

FAA, Program Analysis and Operations Research (ASD-400) 
800 Independence Avenue SW 
Washington, D.C. 20591. 
Telephone number (202) 358-5225 
Internet Address: http://www .orlab. faa.govhepage.htm1 

5-3. AIRPORT MODEI,. This model is a general purpose airport simulation that can be used for any airport. It 
requires a DOS platform and can produce animated graphic output. The input data include phy&ai airfield layout, ATC 
rules and procedures, and aircraft performance characteristics. The input can also be modified in a user interface mode. 
Either actual or randomly-generated flight schedules can be used to drive the model. Among the unique features of the 
Airport Machine are derailed landing deceleration modeling, deceleration and exit selection, spacing of arrivals to ailow 
runway crossing, controlled departure queuing, and user interface to allow optimization of outcomes. Information on this 
model may be obtained from: 

FAA Technical Center, Atm: Mr. John Vander Veer 
Aviation System Analysis and Modeling Branch (ACT-520A) 
Atlantic Ciry International Airport, N. J. 08405 
Telephone number (609) 485-5645 

5 3 .  AIRFIELD DEI AY SIMULATION MODEL (ADSIMl. ADSIM is a discrete-event simulation model that 
calculates travel time, delay and flow rate. It may also be used to analyze the components of an airport, airport operations, 
and operations in the adjacent airspace. The model implements the Monte Carlo sampling techniques. The procedural 
logic and physical nerwork are used to simulate traffk using a series of probabilistic parameters such as gate service time, 
arrival runway separation time and may others. The output enables users to generate performance data based on hourly 
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flow rates, delays encountered on diierent routes. travel time, and others. 

5-5. AIRFIE1 .D CAPACITY MODFTt. This upgraded FAA Capacity Model is a computer program which 
analytically calculates the maximum operational capaciry of a runway system under a wide range of conditions. The model 
user has considerable freedom to vary the parameters of the computation, such as number and usage of runways, aircraft 
mix and speeds, and the characteristics of the ATC system. 

5-6. MODEL AVAn &3Il .IX. Tapes of the ADSIM and Airfield Capacity model are available from the National 
Technical Information Service (NTIS), 5285 Port Royal Road, Springfield, Virginia 22161. The NTIS accession c& 
number for ADSM (Model Simulation) is PB84-171560, for ADSIM User's Guide is PB84-171552. The NTIS accession 
code number for Upgrade FAA Airfield Capacity Model Supplemental User's Guide is AD-A104 15410. Telephone 
orders (703) 487-4650 ( TDD for the hearing impaired (703) 487-4639 ), or FAX orders (703) 321-8547. 

5-7. AIRPORT DESIGN COMPUTER MODEL. This computer model requires minimal input and provides output 
which can be computed as specified in chapter 2. Refer to AC 15015300-13, Airport Design, Appendix 14, Computer 
Program, for details on this computer model. 

a. Com~uter Re-. Airport Design runs on the IBM PC family of computers and all true IBM 
compatibles. It requires DOS of 3.1 or higher and at least 640K of RAM. 

b. Software Source. Airport Design is available for downloading from the Office of Airport Safety and 
Standards Electronic Bulletin Board System. 

Telephone number: (202) 267-5205 
Data bits: 8 
Parity: (None 
Stop bits: 1 
Baud rate: 300/120012400/9600/14400 

5-8. P-. Consultants doing airport engineering and planning as we11 as individual airport 
engineering/planning departments have developed or pwchased proprietary models to carry out airport capacity and delay 
studies. Information on computer requirements and licensing costs for a proprietary model must be obtained from the 
respective model owner. 
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APPENDIX 1. E , W P L E  APPLYING CHAPTER 2 CALCULATIONS 

1. GEYFR4L. The e m p l e s  in this appendix illusrate applications of chapter 2 capacity and delay caIcuIations with 
portions of the appropriate tables and figures of chapter 2 reproduced in the examples. The work sheets provided in 
appendix 5 are used to record data. 

2. EXAMPLES. The following four examples illustrate the progressive calculations of chapter 2. 

(1) Calculate existing runway capacity (figure Al-I). 

(2) Identify airport improvements to accommodate demand (figure A1-2). 

(3) Determine annual delay (figure A1-3). 

I (4) Calculate potential savings associated with reduced delay (figure A1-4). 

I b. m. The following data is given for the four examples. 

(1) The airport has a single runway with a full lengrh parallel taxiway and entrance-exit taxiways. All 
required navigational and air traffic aids exists, or will exist, and there are no foreseeable airspace limitations. 

(2) The airport has a forecast demand of 220,000 annual operations by the year 2000. The demand consists 
of 41 percent small aircraft (one half of these are single engine), 55 percent large aircraft, and 4 percent heavy aircraft. 
Air carrier operations predominate and touch-and-go operations are nominal. 
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1. Detersine *ether the runway capaci ty  is adequate t o  act=maaiate the - 
f a t w a s t e d  denrand. 

- . - - -  
UJ, m Lao si  SO zro.300 

1. Airc ra f t  Mix. mter t9e mix of the forecasted deaand ( 4 1 4  small, 55% 
Large, 4% heavy) i n  columns 1 thrarah 4 of the work sheet. 

bat 1-1. M a f ?  eLul.iiLurtm8 

3. Mix Index. C a m l a t e  the m i x  index, 53+3 (4 ) .  = 67, and en te r  i n  column 5. 

' 

4. H c u r l ~  Capacitv. Enter the hcur ly  VFR and IF3 cagac i t i e s  and the ASV, 
obtained from diagram 1, f i g u r e  2-1, in c o h s  8 ,  9 ,  and 10. 

5. Conclusion. 
demand of 220,000 annu 
w i l l  became costly. 

2. Runwav-use. S e l e c t  the runway-u* cmf ioura t i c~ ;  k c m  f igure  2-1 that best 
represents the aiqmrt. Enter the diag'ram a r rk r  (1) i n  c o l m  6 and a l i n e  sketch 
of the conf igura t i an  in  column 7. 

m e  AS7 of 205,000 operat ions is less t3an t",e forecasted 
.al opera t ions .  Unless ad2 i t iona l  c q a c i t y  is provided, delays 

U ~ : a i t  
c u s  

A 

D 

C 

mt 

4 k r m  

- 
mitt 

rU. Qrt. 7.0. 
-iqat ( f b . J  

l t .500  or Ln 

22 .500-U)o ,m0 

1 ~ .  %rmha3 
C... if h t f o r r  

hrll (1) 

up. tL2 

D m r  300.300 -ti am Cm 



W L E  2. mample 1 concluded that the  ASV of 205,000 opera t ions  is less than the  
forecas ted  220,000 a p t r a t i o n a l  demand. Iden t i fy  a l t e r n a t i v e  two-runway configura- 
tion8 t h a t  w i l l  acc~ll~odate the  Qmand. 

1. Cawcity of Al ternat ives .  Repeat each of the  c a l c u l a t i o n s  of example 1 
f o r  each o f  the two-runway conf igura t ions .  

- - 

2. Conclusion. The p a r a l l e l  runway-use conf igura t ion  ( 4 ) ,  which meets the 
separa t ion  r e q u i r e m n t s  f o r  s imultanears instrument approaches, provides the  b e s t  
VFR and IFR h a r r l y  c a p a c i t i e s  and ASV. Any of the p a r a l l e l  runway-use conf igura- 
t i o n s  as mil an the diverging runway-use conf igura t ion  meet the forecas ted  demand. 
'Iha crollsing and converging runway-use conf igura t ions  have less capaci ty  than the  
forecasted &rand. 

Figure Al-2. Iden t i fy  two-runway conf igura t ions  



EXABPLE 3. What annual delay is ant ic ipated for the e x i s t i r q  and aacb.of the a lbr -  
nat ive  runway-uae conf igurat ians?  

SOLUTION: The following ca lcu la t ions  are for  the ex is t ing  s ingle  rumy-uae con- 
f igura t ion  a r e  repeated fo r  each of the alternative r u n w a y ~ a e  configurations. 

1. Annual Dcmand. Enter 220,000 (operations) i n  column 11. 

2. Deleand-ASV Ratios. Divide the annual demand by the ASQ and en te r  i n  
column 12. 

3. Average Ai rc ra f t  Delay. Obtain the 
high and law average delays per  a i r c r a f t  from 
f igure  2-2 and en te r  i n  columns 13  and 14. 

4. Annual Delay. Calculate annual 
delay and en te r  r e s u l t s  i n  columns 15 and 16. 

3.5 x 220,000 = 770,000 l~in~tes 
5.8 x 220,000 = 1,276,000 m i n u t e s  

5. Conclusions. Average &lap per a i r c r a f t  and umu.81 &by w i t h  paraU.1 
runway-uae conf igurationa are 8ignif  i c an t l y  leu than w i t h  urg of tbr ot&t m m p  
use configuatiolu. 
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I FXXMPI F 1. W b t  savings can be realized from the reduced delay anticipated in example 3 when soing from m a y - u s e  
I contigntion 1 to 3. 
I 
I SOLUTION: 
I 
I 1. ~ l l o c x e  Crsae. Distribute aircraft classes used for the capacity cdculations (21 X A. 20% B, jj % C, a d  
( 4.35 D) among the airport's different rypes of aircraft and users. 
I 
I For this examcls the 21% A is distributed as follows: 
I 6% small aircraft havizg 1-3 seats ( G A ) ,  
I 12% small aircraft ha-rF-g 4 7  seats (a), and 
I 3% small aircraft havixg 4- seats (AT) 
I 
1 Comparable dimbutions are made for the other aircraft classifications. 
I 

2. Calculate Aversne Cosr Per IvIinutc. Usins the delay costs provided in figure AS-12, calculate the average deiey 
cost d b u t e d  to each we of aircraft. 

NOTE: Other de!ay costs may be used. When other de!ay costs are used, identify the source of their deiay costs or explain 
the rationale for the costs used. 

Class A 1-3 seats 0.06 x 0.50 = 0.036 
4+ seats (GA) 0.12 x 1.00 = 0.120 
4 i  seats (AT) 0.03 x 1.80 = 0.054 

NOTE: Similar cdculations are made for the other aircraft classes and users. 
I 
I 3. Uennfi Tune S 

. . avinoq. Subcracr projected ininures of future delay from current estimates of delay to establish 
I the potential savings. Use both che low and high range from figure A1-3. 
I 

Current Delay (000 Minutes) 770 Low 1,276 High 
Projected Delay (000 Minutes) 209 " 319 I' 

Potential Savings (000 Minutes) 561 rn 957 I' 

I 
1 4. Saviws. In this e,xunple, the projected benefit of reduced delay is calculated to range from a low of 57.610,OCO 
I to a high of 312,982,000. 
I 
I NOTE: Savings in rhis e,sampIe do not include purchase or replacement costs of the airpIane, airport fees. and other 
I incidental costs incurred by an airline or by an airplane owner. Nor does the example attempt to include the benefits to 
I passengers of reductions in flight delays. 

-~ 

Figure A 1 4 .  Savings associated with reduced delay 
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Class A 
12.500 Pounds or less 
Single Engine 

Aircraft 

I 

Percent of 
Alrcnft 

1-3 Sears 

4 + Sears (GA) 

Class C 
12.500to 300,OOOPounds 

Class B - 
12.500Pounds or less 
h i t i  Engine 

( Piston Engine (GA) I - 1 2.80 1 - 11 

- Dollars 
Minute - 

6 

12 

Piton Engine (AT) 2 4.00 0.080 11 
I I 1 

Averaee 

Piton Twin (GA) 

Piston Twin (AT) 

Turbine Twin (GA) 

Turbine Twin ( A n  

Piswn Engine (AC) 1 1 2.90 - 11 

0.60 

1.00 

Turbine Twin (GA) 2 5.60 0.112 11 
I I I 

0.036 

0.120 

8 

4 

8 

I Turbine Twin (AT) I 5 1 7.30 1 0.365 11 

1 

2.50 

3.70 

5.20 

6.80 

0.200 

0.148 

0.544 - 

- 
Turbine Twin (AC) 

Turbine Four (AC) 

2 Engine Jet (GA) 

Class D 
Over 300,000Pounds 

6 

13.60 

2 Engine Jet (AT) 

2 Engine Jet (AC) 

3 Engine Jet (AC) 

4 Engine Jet (AC) 

- H 

4 Engine Jet (AC) 1 79.30 - !I 

- -- 

6.60 

15.10 

5 

20 

15 

2 Engine Jet (AC) 

3 Engine Jet (AC) 

Helicooten 

pp~ ~ 

0.396 

- - 

Piston (AT) 2.30 
I I 1 - II 

16.80 

22.00 

31.40 

35.50 

4 

Turbine (GA) I I 3.30 1 
I -I 

0.840 

4.U10 

4.710 

I Turbine ( A n  I - I 4.40 1 - 11 

39.00 

57.60 

1.560 

(GA) General Aviation (An Air Taxi (AC) Air Carrier 

Totals I 100 Cost 13.565 

Figure A 14. Savings associated with reduced delay (cont.) 
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- 
High 

1 .176 

319 

957 

13.565 

12.982 

I Low 

Current Delay (000 Mites) 

Projected Delay (000 Minutes) 

Potential Savings (000 Minutes) 

Average Cost Per Minute 

Rojectcd Benefit Per Year (000 Dolfan) 

770 

209 

561 

13.565 

7.610 
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APPENDIX 2. W L E S  APPLYING CHAPTER 3 CALICUTATIONS 

1. GENERAL. The examples i n  t h i s  appendix i l l u s t r a t e  applications of chapter 3 
capacity and delay calculat ions  with portions of the appropriate t ab les  and f igures  
of chapter 3 reproduced i n  the examples. The work sheets provided i n  appendix 5 a r e  
used t o  record data. 

2. EXABQLES. Ten examples, f igures  A2-1 through A2-10, i l l u s t r a t e  the progressive 
calculat ions  of chapter 3. 

a .  Ekamples. 

(1) Hourly capacity of the runway coc8ponent (f igure A2-1) . 
(2) Hourly capacity of the taxiway component (f igure A2-2). 

(3) Hourly capacity of gate  group components (f igure A2-3). 

(4 )  Airport hourly capacity (f igure A2-4). 

(5) Annual service volume (figure A2-5) . 
(6) Hourly delay t o  a i r c r a f t  on the runway canponent (f igure A2-6). 

(7) Daily delay to a i r c r a f t  an the runway camponent when the D/C r a t i o  is 
1.0 or less for  each hour (f igure A2-7) . 

(8) Daily delay t o  aircraft on the runway component when the D/C ratio is 
greater  than 1.0 for an or more hours (f igure A2-8). 

(9) Annual &lay t o  a i r c r a f t  on the runway coaaponent (f igure A2-9). 

(10) Hourly demand corresponding to a specified level of average hourly 
delay (figure A2-10) . 

Data. Data necessary to solve each example is prwided i n  the fntroductory b* - 
statement. To the extent p rac t ica l ,  r e s u l t s  from cine example a r e  used i n  subsequent 
ertaqles. 
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FSAWLE 1. Ileterrnine VFR and IFR hourly c a p a c i t i e s  of the depicted a i r p o r t .  In the 
t y p i c a l  busy hour, it has 13  single-engine, 10 l i g h t  twin-engine, 25 t ranspor t  type, 
and two widebody operat ions.  During VFR condi t ions ,  a r r i v a l s  c o n s t i t u t e  45 percent  
of  the  operat ions and the re  a r e  three  touch and go's. IXlring IFR condit ions,  the 
busy hour count of small a i r c r a f t  operat ions drops t o  two single-engine and f i v e  
l i g h t  twin-engine a i r c r a f t  and a r r i v a l s  c o n s t i t u t e  55 percent  of the operations. 
There are no touch and go ' s  during IFR condit ions.  The a i r p o r t  typ ica l ly  operates 
with a r r i v a l s  on one runway and depar tures  on the  other .  

SOLUTION: The work shee t  on page 5 i l l u s t r a t e s  one method of recording data .  

1. Weather. Enter the weather condi t ion(s)  appl icable  t o  the capaci ty  de te t -  
mination i n  column 1. 

2, Runway-use. From f igure  3-2 ( i l l u s t r a t e d )  , the  runway-use configurat ion 
diagram is No. 43, Enter t h i s  diagram number i n  column 3,  and a l i n e  sketch of the 
conf igura t ion  i n  column 2. 

3. Capacity Figure (s) . The appropriate f igures  for  determining capaci ty  a r e  
No. 3-27 fo r  VE'R condi t ions  and No. 3-59 f o r  IFR condit ions.  These VPR and IFR 
references  a r e  entered  on the  l i n e  i n  column 4 corresponding to the weather 
condit ion.  

Figure A2-1. Efourly capaci ty  of  the runway colaponent 
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4. Mix Index. Th i s  i npu t  is c a l c u l a t e d  us ing  data provided i n  the  example 
s tatement ,  Table 1-1 ( i l l u s t r a t e d )  is used to make the  conversion. 

Tabla 1-1. Aircraft c l a s s i f  icatiau 

Aircraft 
Clam 

-- - 

A 

B 

C 

D 
t 

The mix ind ices  a r e  c a l c u l a t e d  and en te red  i n  column 9. 

Ibx. Qrt.  2.0. 
Might (lblr) 

The computation of a i r c r a f t  mix is c a r r i e d  o u t  by a e t t i n g  up a t a b l e  i n  the  follow- 
ing format. The percent  o f  ope ra t ions  by each a i r c r a f t  c l a a a  is recorded i n  columns 
5 through 8. 

IFR = 73+3 (6) = 91 

1 2 , f O O o r h a  

12,500 - 300,000 

w e r  300,000 

5. Percent  Arr iva ls .  The percent  a r r i v a l s  is given  as 45 f o r  VFR cond i t i ons  
and 55 fo r  IFR condi t ions .  Enter i n  column 10. 

6. Hourly Capacity Base (C*). Obtain C* f r a n  f i g u r e  3-27 f o r  VFR and 3-59 
f o r  IFR, and e n t e r  i n  column 14. 

Single . 
nllti 

nllti 

nllti 

VFRMLx 

Wo.Ops.%Ops.  

IFR Mix 
1 

A i r c r a f t  

7. Touch and Go Factor  (T) , The statement  spec i f  i e d  3 touch and gos during 
VFR and none i n  IFR. Since a touch and go  is a landing and a takeoff  ( 2  ope ra t ions ) ,  

(8 )  

Lug0 (L) 

maw (H) 

No,Ops. 

2 

5 

25 

2 

34 

Descr ip t ion  

the  percent  of touch and go  opera t ions  i n  VFR cond i t i ons  is 6/50 or 12 percent .  
Obtain the  touch and go  f a c t o r  T from f i g u r e  3-27 f o r  VFR and 3-59 f o r  IFR and e n t e r  
i n  column 15. 

% O p s .  

6 

1 5  

73 

6 

100 

C las s  

Figure A2-1. Hourly c a p a c i t y  o f  t he  runway component (cont.) 
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8. Exi t  Factor E. A landing a i r c r a f t  might e x i t  a t  the runway in te r sec t ion  
(1600 f e e t )  or a t  one of the  three  right-angled exits located 3000, 4500, and 6000 
f e e t  from the  threshold. From f i g u r e s  3-27 f o r  VFR and 3-59 fo r  IFR, determine the 
e x i t  range and the e x i t  f ac to r  E. I n  t h i a  example, only two e x i t s  a r e  within the 
range between 3500 to 7000 fee t .  Enter the e x i t  locat ions  i n  columns 12 and the 
number of usable e x i t s  i n  column 13. The e x i t  f a c t o r s  E a r e  entered i n  column 16. 

Figure A2-1. Buurly capac i ty  of the runway coapamnt (cant.) 
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9. Calculate Cawcity. Caapute tba hourly capacity of tbe runway-use configur- 
t i o n  and en te r  i n  column 17. 

VFR Capacity = 89*1.06*0.94 = 88.68 or 89 operations per hour 

IFR Capacity = 53*1,00*0.97 = 51.41 or 51 operation8 per hour 

Work sheet for runway hourly capacity. 

10. Conclusion. The calculated hourly capacities of t& runway-u8e configura- 
tion of 89 operations per harr  i n  VFR condit ions and 51 uperatiom per b a r  i n  IFR 
condit ions exceeds the aeronautical  &.and8 of 50 VFR operatiam and 34 IPR opera- 
tions specified i n  the 8 t a t e m n L  
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EXAMPLE 2. Determine the  VFR and IPR c a p a c i t y  of taxiway c ros s ings  (A and B) for 
the  a i r p o r t  of example 1 when operated a s  shown, Use the t r a f f i c  d a t a  from example 
1. NOTE: Runway usage is reversed from t h a t  used i n  example 1 t o  permit  i l l u s t a -  
t i o n  of the  c ros s ing  e f f e c t  on both a r r i v a l s  and departures .  

SOLUTION: The work s h e e t  on page 7 i l l u s t r a t e s  one method of recording da ta .  

1. Weather. Enter type of weather i n  column 1, 

2. Crossing Location. I d e n t i f y  and e n t e r  c ros s ing  loca t ions  i n  columns 2 
and 3. Taxiway c ros s ing  (A) is 2300 f e e t  from the a r r i v a l  threshold ar.d taxiway 
c ros s ing  (B) is 3000 f e e t  from the depar ture  threshold.  

3. Runway Operat ions Rate. Determine opera t ions  r a t e  and e n t e r  i n  column 4. 
The a i r p o r t  has a VFR demand of 50 ope ra t ions  per  hour with 45 percent  a r r i v a l s ,  
i , e . ,  23 a r r i v a l s  and 27 depar tures .  The touch-and-go adjustment reduces the  depar- 
t q r e  demand t o  24 opera t ions .  In  IFR t he re  a r e  19 a r r i v a l s  and 15  depar tures ,  

4. Mix Index. Calcu la te  the  mix index and e n t e r  i n  column 5. VFR mix index 
it 62 and IFR mix index is 91. 

5. Taxiway Crossinq Capaci t ies .  Obtain c ros s ing  c a p a c i t i e s  from f i g u r e  3-66A 
( i l l u s t r a t e d )  f o r  the a r r i v a l  c ros s ing  (A) and f i g u r e  3-67A ( i l l u s t r a t e d )  fo r  the 
depar ture  c ross ing  (B) and e n t e r  i n  columns 6 and 7. 

Crossing A ( a r r i v a l s )  VFR c a p a c i t y  = 107, and I F R  capac i ty  = 92 

Crossing 3 (depar tures )  VFR c a p a c i t y  = 125, and IFR capac i ty  = 112 

Figure  A2-2. Hourly c a p a c i t y  o f  the  taxiway component 
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Flare 364 RUlWAY OPERATIOWS RATE 
0 TO 35 OPERATIONS PER HOUR 

NIX 1 lEX -- PERCEWT(C+3D) 

F1ar~3-67A RUlWAY OPERATIUIS RATE 
0 TO A OPERATIOWS PER HOUR 

NIX I r n  -- PERCEWT(C+B) 

Figure 3-66 ( a r r i v a l s )  . Figure 3-67 (depar tures) .  

Work shee t  f o r  taxiway cross ing c a p a c i t i e s .  

Weather 

1 

VFR 

l I  

Il?R 

11 

6. Conclusion. The taxiway cross ing c a p a c i t i e s  fo r  the s t i p u l a t e d  ape ra t iona l  
condi t ions  would not be capaci ty  l imi t ing  s ince  the demand is l e s s  than one-fourth 
of  the t h e o r e t i c a l  capacity.  

Figure A2-2. Hourly capaci ty  of  the tax~way component (cont .) 
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EXAMPLE 3. lle termine the  hourly capaci ty  of the terminal  g a t e  complex a t  the a i r -  
p o r t  of example 1. It has  10 g a t e s  a l loca ted  t o  three a i r l i n e s  X, Y, and 2. Only 
the  end ga tes  X-3 and Y-3 a r e  capable of accammodating widebodied a i r c r a f t .  During 
an  houri a i r l i n e  X schedules 13  non-widebodies with an average gate  time of 45 minu- 
tes and t w o  widebodies with an average g a t e  time of 55 minutes. A i r l i n e  Y schedules 
e i g h t  non-widebodies with an average g a t e  time of 40 minutes and a i r l i n e  2 schedules 
four non-widebodies with an  average ga te  the of 35 minutes. 

30LUTION: The work shee t  on page 9 i l l u s t r a t e s  one method of recording data.  

1. Gates Groups. The g a t e  groups (a i r l i r r e s  iden t i f i ca t ion)  and type of g a t e s  
a r e  entered  i n  columns 1, 4, 5, and 13. 

2. Gate Mix. Operat ional  demands a r e  entered  i n  columns 2 and 3. The g a t e  
mix obtained by d iv id ing the  number of non-widebodied aperat ions by the t o t a l  number 
of  operat ions is entered  i n  column 6. 

3. Gate Percentage. Calculate the  percentage of widebodied g a t e s  i n  each ga te  
qroup and e n t e r  i n  column 7. 

4. Gate Ckcupancy Time. Gate times are entered i n  columns 8 and 9. Since 
g a t e  times vary by a i r l i n e  and loca t ion ,  it is presumed t h a t  the example average 
g a t e  occupancy times were obtained by on-site surveys. 

5. Gate Occupancy Ratio. Gate occupancy ratio (R) , entered i n  column 10,  is 
determined by d iv id ing the  average g a t e  occupancy the of the widebodied a i r c r a f t  by 
t h a t  of  the  non-widebodied a i r c r a f t .  

A i r l ine  X, R = 55/45 = 1.22 

When no widebodied aircraft a r e  accolllodated, R equals  1.00 

Figure A2-3. Hourly capac i ty  of g a t e  group colaponent 
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6 .  Gate Capacity. Calculate the hourly capaci ty  fo r  each g a t e  group from the 
equation G**S0N where N equals  the number of g a t e s  i n  the  group. Obtain values for  
G* and S from f igure  3-68 ( i l l u s t r a t e d )  and entered  i n  columns 11 and 12. D o  not 
in te rpo la te ,  use the c h a r t  with the lower R value. 

4.0 
I I I 1 PERCENT MOM-WIMBODY 

1. I I IR=I.o] 
35 40 45 50 55 60 

WOW-WIWIOW AIRCRAFT GATE OCCUPANCY 
h n ~ I ~ U T E S )  

I 
I 
I 

H G*X S x N = Hourly capadtyl 

Capacity of the Terrminal 29 I 
Work shee t  fo r  ga te  capacity.  

Gate 

Group 

1 2  

x 

Y 

z 
t 

7,  Conclusion. The ga te  group capaci ty  of a i r l i n e  X is two operat ions shor t  
of its demand, whereas the ca lcu la ted  gate  group c a p a c i t i e s  of a i r l i n e s  Y and Z 
exceed t h e i r  demand 5y one and three apera t ions  respect ive ly ,  The terminal  capaci ty  
exceeds the combined a i r l i n e  demand by two operat ions per hour. 

Figure A2-3. Hourly capaci ty  of ga te  group components (cont.) 
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EXAMPLE 4 .  Iden t i fy  the  cons t ra in ing component under VFR condi t ions  of the example 
a i r p o r t .  Use previously ca lcu la ted  data .  

SOLUTION: The work  shee t  below i l l u s t r a t e s  one method of recording data.  

1. Capacity and Demand. The a i r p o r t  components, hourly c a p a c i t i e s  and demands 
obtained from examples 1, 2, and 3 a r e  entered i n  columns 2 and 3 of the  work sheet.  

2. Demand Ratio. Divide each component demand by the runway demand and en te r  
i n  column 4. 

3 .  Component Quotients,  Divide each components hourly capaci ty  by its demand 
r a t i o  and e n t e r  i n  column 5, 

4. Constraining Component. Iden t i fy  the lawest component quot ient  i n  column 5 
(i .e.  54). 

- -- - -- -- 

Work shee t  fo r  ident i fy ing the  cons t ra in ing component. 

Component 
1 

Runway 

'~ky Xing A 

% X ~ W  

Gates 
C 

5.  Conclusion. The const ra in ing component is the terminal ga te  canplex which 
l i m i t s  the a i r p o r t s  hourly capaci ty  to  54 apera t ions  per hour. 

Figure A2-4. Airport  hourly capaci ty  
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EXAMPLE 5. Determine the  ASV of the example a i r p o r t  assuming there  a r e  219,750 
annual operat ions,  690 average day operat ions and 50 peak hour operat ions.  

SOLUTION: The work shee t  on page 12 i l l u s t r a t e s  one method of recording data .  

1. Calculate G. 

a. mnway-use Configuration. Iden t i fy  the d i f f e r e n t  runway-use condi t ions  
used wer the  course of a year and the mix index fo r  each use. Enter i n  columns 
1 through 4. 

b. Percent of Use (P). Iden t i fy  the  percent  of the  time each conf igura t ion  
is used and e n t e r  i n  column 5. The f i g u r e s  shown on the  work shee t  i n  column 5 a r e  
hypothe t i c a l .  

c. Runway Hourly Capacity (C) .  Calculate the hourly c a p a c i t i e s  of  oper- 
a t i n g  condi t ions  a s  i n  example 1 and e n t e r  i n  column 6. -ample 1 d a t a  a r e  used f o r  
operat ing condi t ions  1 and 2. 

d. Maximum Capacity Conf iqura t ion .  Iden t i fy  the runway-use conf igura t ion  
t h a t  provides the  maximum capaci ty .  

e. Percent of Maximum Capacity. Divide the  hourly capac i ty  of each runway- 
use conf igura t ion  by the  capaci ty  of the  conf igura t ion  t h a t  provides the maximum 
capaci ty  and e n t e r  i n  column 7. 

Operating condi t ion  1 89/89 = 100 
n 2 51/89 = 57 
n n 3 62/89 = 70 
n n 4 52/89 = 58 
a 5 59/89 = 66 
n n 6 46/89 = 52 

f .  Am w i g h t i n g  Factor (W). From Table 3-1, i d e n t i f y  the weighting f a c t o r  
(W) f o r  each operat ing condi t ion  and e n t e r  i n  column 8. 

Figure A2-5. Annual service  volume 
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Work sheet  for  Am factors.  

g. Weighted Hourly Capacity (Gl. Calculate the weighted hourly capacity 
using the following equation: 

287*56 or 51 operations per hour. ' 5.64 

2. Daily Demand Rat io  (D) . Calculate D using the equation: 

D = Annual I 219,750 , 318 
Average Day-peak month 690 

3. Hourly Demand Ratio (H) . Calculate H from the equation: 

H = Average Day-peak month = - 690 = 14 
Average Peak Elarr-peak month 50 

4. Calculate Am. ASV is calcula ted from the equation ASV+*D0H 

ASV = 51-318-14 = 227,052 aperations per year. 

5. Conclusion. Am is an indicator of the annual operational capab i l i ty  of an 
a i r p o r t  adjusted for differences i n  hourly capac i t i es  which occur over the course of 
a year. In t h i s  example, the a i r p o r t  theore t ica l ly  could have acccmmdated and 
add i t iona l  7,302 operations during the year. 

Figure A?-5. Anmal aerwice volume (cat.) 
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EXAMPLE 6. Determine the  hourly delay i n  VFR and IFR weather condi t ions  f o r  the  
example a i r p o r t  i n  its predominate mode of aperat ion.  The peak 15 minute demand i n  
VFR is 20 opera t ions  and i n  IFR it is 15 operat ions.  Extrac t  necessary da ta  from 
examples 1 through 5. 

SOLUTION: The work shee t  on page 16 i l l u s t r a t e s  one method of recording data.  

1. Hourly Capacity. Enter the  hourly c a p a c i t i e s  ca lcu la ted  i n  example 1 
(89 VFR, 5 1  IFR) i n  column 5. 

2. Iden t i fy  Delay Fiqure N o s .  From f igure  3-2 ( i l l u s t r a t e d ) ,  iden t i fy  the  
runway-use conf igura t ion  as No. 43 and f i g u r e s  3-85 and 3-91 fo r  determining VFR and 
IFR delay. Enter i n  columns 2, 3,  and 4. 

Rwurv-wc DIIGRU .* 
3. Demands. Enter the  hourly demand from example 1 (50 VFR, 34 IFR) i n  

column 6, and the  15  minute demands of 20 VFR and 15  IFR i n  column 7. 

Ftcur Ilo. 

4. hmand/Capacity Ratio. Calculate the D/C r a t i o s  and e n t e r  i n  column 8. 

0166. 
No, 

43 
44 

+:: 
47 
0 

49 
50 

+ 5 1  
52 
53 
54 
LC- 

KITY 

JFR 
3-59 
3-64 
3-61 
3-62 
3 -  
3-64 
3-59 
3-60 
6 
3-62 
3 -  
3-43 . .- 

D/C ratio VFR = 50/89 0.56 

D/C r a t i o  I l l 2  = 34/51 = 0.67 

R u r r  lrrtrsrc~tw 
Dtsrrrcr 19 Frrr FOR C FOR DELAY 

5. Delay Indices. From f i g u r e  3-85 and 3-91 ( i l l u s t r a t e d ) ,  obta in  a r r i v a l  
de lay  index (ADI) and departure delay index (DDI) and e n t e r  i n  columns 11 and 13. 
Enter example 1 mix indices  i n  column 10 (62 VFR, 91  IFR) and percent  a r r i v a l s  i n  
~ 0 1 ~ m n  9 (458 VFR, 558 IFR) . 

( I )  

0 TO 1999 
m 1 o m  
5000rot000 

0 0  
2000 10 (999 

m r o  t000 
0 10 1999 

m r o 1 9 9 9  
5000ro)l#O-10#) 

0 TO I999 
m r o ( 9 9 9  
5000TO)l#O 

n m 1 m  

WR 
3-85 
3-86 
3-86 
3-86 
3-71 
3-71 
3-85 
3-86 
586 
3-86 
3-71 
3-71 .. ". 

Figure A2-6. Hourly delay 
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ARRIVAL OCLAV INOEX 
6a ARRIVALS 

VFR DDI at 40% = 0.90 
I 0  50% = 0.67 
I) I 45% = 0.78 

ARRIVAL D C U Y  INDU( 8 1.00 

DEPARTURE D C U V  INOCX 

1.0 

0.8 

0.6 

0.1 

lax laa-4€mrf tc*m 

IFR AD1 at 50% = 1.00 I ) .  60% = 1.00 
I 0  55% = 1.00 

Figure A2-6. Barrly delav (cont.) 
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6. Delay Fac tors .  Calcu la te  the  a r r i v a l  and depar ture  de l ay  f a c t o r s  (ADF and 
DDF) us ing  the  equat ion  ADF = ADI-  (D/C) and DDF = D D I *  (D/C) . Enter r e s u l t s  i n  
columns 12  and 14. 

ADF f o r  VFR = 0.95-0.56 = 0.53 DDF f o r  VFR = 0.78.0.56 = 0.44 

ADFfor I F R = 1 . 0 0 * 0 . 6 7 = 0 . 6 7  DDFfor I F R = 0 . 4 7 * 0 . 6 7 = 0 . 3 1  

7. Demand P r o f i l e  Fac tor  (DPF) . Divide the  15  minute demand (column 7) by the  
hour ly  demand (column 5) and m l t i p l y  the  r e s u l t  by 100. Enter r e s u l t s  i n  column 15. 

DPF f o r  VFR = (20/50) * lo0  = 40% 

DPF f o r  IF% = (15/34)*100 = 44% 

8. Determine Average Delay. Using f i g u r e  3-69 ( i l l u s t r a t e d )  , t he  de l ay  fac- 
tors (columns 1 2  and 1 4 ) ,  and the  demand p r o f i l e  f a c t o r s  (column 1 5 ) ,  determine the  
average de lay  to  a n  a r r i v i n g  and a depa r t ing  a i r c r a f t  f o r  VFR and IFR cond i t i ons  and 
e n t e r  i n  column 16  and 17. 

0 0.2 0.4 0.6 0.8 1.0 

DELAY FACTOR 

F r c u ~  3-69. AVERA~E AIRCRAFT DELAY IN AM WUR. 
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9. Hourly Delay. Calculate the hourly delay using the following equation and 
enter  i n  column 18. 

Hourly delay = Hourly demand [ (% arrivalsoaverage a r r i v a l  delay) 
+ (% departuresoaverage departure delay)] 

Delay i n  VE'R = 50 [(0.45*1.3)+(0.55-0.95)p 55 minutes 

Delay i n  IFR = 34 [(0.55*2.8)+(0.45*0.06)J= 53 minutes 

Work sheet  for hourly delay. 

10. Conclusion. Because the demand is s ign i f ican t ly  less than capacity, and the 
scheduled a i r l i n e  aperations are reasonably constant i n  VFR or IFR weather conditions, 
there is little difference i n  the minutes of delay experienced i n  the typical  VFR or 
IFR hour. 

Figure A2-6. Hourly delay (cont.) 



EXA~JPLE 7. D b t e r m i n e  the da i ly  delay i n  VFR conditions for  the example a i rport .  
The hourly demand for  a typical  VFR day is a s  plotted. Demand is always less than 
capacity. For demands of 11 t o  44 -rations per hour, a r r i v a l s  equal departurer. 
For demands over 44 aperations per hour, the a r r i v a l  ra te  drops to 45 percent. 19oi.r 
abatement 
am. 

pract ices  l i m i t  the a i rpo r t  t o  the use of one runway f ran  10:00 pa to 7800 

SOLUTION : 

Histograph of da i ly  demand 

The work sheet on page 18 i l l u s t r a t e s  one method of recording data. 

1. Calculate Capacities. Calculated runway capaci t ies  for the d i f f e r en t  
operating conditions a re  i l l u s t r a t ed  below. Assumptions were made for demand, 
a i r c r a f t  mix, and percent of touch and go's for  the f i r s t  four aperating conditions. 
Data f ran example 1 a re  used for the f i f t h  operating condition. 

Work sheet fo r  Irarly capacity. 

- 

Pigure A2-7. Daily delay, D/C r a t i o  equal or less than 1.00 



2. Calculate Hourly Delay. The hourly runway delay ca lcu la t ions  of example 6 
a r e  repeated 24 times to  develop average a r r i v a l  and departure de lays  per  a i r c r a f t  
and the  minutes of delay f o r  each hour. Assume the  demand is f a i r l y  uniform so t h a t  
the  DPF (column 11) is 25 when the  demand is less than 10 operat ions per hour. When 
the  demand is 10 or more, the  DPF is 40. Forty percent  of the operat ions occur i n  a 
15 minute period whenever the  demand is 10 o r  more. 

Work sheet f o r  & i l y  runway delay. 

3. T o t a l  Delay. Sum the hourly delays,  1.e. 295 minutes. 

4. Conclusion. The 295 minutes of  &lay f o r  the &y is influenced by sche- 
dul ing  p r a c t i c e s  wi th in  the hour. 

Figure A2-7. Daily delay, D/C r a t i o  equal  or less than 1.00 (cont.) 



9/23/83 AC 150/5060-5 
Appendix 2 

ExAEa,LE 8. Determine the  d a i l y  de lay  i n  VFR condi t ions  i f  the example a i r p o r t  
closes the north-south runway and the  demand during the 3:00 PM to  6:00 PM time 
per iod  is increased to exceed the  runways capaci ty .  

SOLUTION: The work shee t  on page 21 i l l u s t r a t e  one method of recording data .  

1. Iden t i fy  Satura ted  Time Period%: 

a. Calculate Capacit ies .  Calculated runway c a p a c i t i e s  fo r  the s ing le  run- 
way condi t ion  a r e  i l l u s t r a t e d  below. Since operat ions a r e  l imi ted  t o  a s ing le  
runway, capac i ty  va lues  w i l l  d i f f e r  f r a n  those of example 7. Enter da ta  from below 
and from example 7 i n  columns 3, 4,  6, and 11. 

Work sheet  fo r  capacity.  
- -- 

Figure A2-8. Daily de lay  when D/C r a t i o  is grea te r  than 1.00 



b. Iden t i fy  Satura ted  Period. Compare ca lcu la ted  capac i t i e s  t o  the demand 
histograph.  The time period from i n i t i a l  overload through recovery (15:OO t o  20:OO) 
is the sa tu ra ted  period. 

Time Period 

2. Saturated Period Delay. Calculate the  delay f o r  the sa tura ted  period 
as follows: 

Demand 

32 
6 1  
65 
60 
38 
17 
10 

a. Duration of Overload Phase. Iden t i f i ed  a s  15:OO t o  18:OO hours. 

b. AD/C Ratio. Calculate the  AD/C ratio fo r  the overload period and en te r  
i n  column 5. 

Capacity 

6 9 
55 
55 
55 
55 
55 
92 

c. Percent Arr iva ls .  Given a s  45%. 

d. Delay Indices. Obtain AD1 and DDI from f igure  3-71 and e n t e r  i n  
solumna 7 and 9. 

Over load 
(Recovery) 

0 
6 

10 
5 

(17) 

e.  Ar r iva l  and Departure Delay Factors. Calculate ADF and DDF for  the 
sa tu ra ted  period by mult iplying AD1 and DDI by the  AD/C r a t i o  and e n t e r  i n  columns 8 
and 10. 

Cumulative 
Over load 

0 
6 

16 
21 

4 

ADF = 0.78-1.13 = 0.88 

I 0 
0 

DDF f 1.00-1.13 = 1.13 

f .  Average Delays. Determine average delay from f igure  3-70 fo r  a 3-hour 
overload phase and entered  i n  columns 12  and 13. 

- -- - - - - 

Figure A2-8. Daily de lay  when D/C r a t i o  is grea te r  than 1.00 (cont.) 
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g. Saturated Period Delay. Calculate the sa tura ted  period (DTS) delay and 
e n t e r  i n  column 14. 

DTS = (61+65+60+38+17)(45-4.9+(100-45)*13.7)/100 
= 241 (974 .O) /lo0 
= 2,347 minutes of delay 

3. ~ o u r l y  Delays Unsaturated Periods. Calculate hourly de lays  fo r  the 
unsaturated per iods  (24:OO to 15:OO and 20:OO to 24:OO) a s  i n  example 6. 

Work sheet  fo r  d a i l y  delay when D/C r a t i o  is g rea te r  than 1.00. 

4. Daily Delay. Sum the  hourly de lays  fo r  the  sa tura ted  and unsatura 
periods,  i.e. 2,507 minutes. 

5. Conclusion. When demand exceeds capaci ty  for  seve ra l  consecutive 
d a i l y  delays increase s i g n i f i c a n t l y  . 

ted  

hours, 

Figure A2-8. Daily delay when D/C r a t i o  is grea te r  than 1.00 (cont.) 
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EXAMPLE 9. Determine the annual runway delay for  the example a i r p o r t ,  assuming t h a t  
the a i r p o r t  has an annual demand of 153,000 operat ions,  a demand p r o f i l e  fac tor  of 
40, no runway c losures ,  and r e l a t i v e l y  uniform d a i l y  demand throughout each month. 

SOLUTION: The work sheet  on page 25 i l l u s t r a t e s  one method of recording data.  

NOTE: U s e  procedures i l l u s t r a t e d  i n  examples 7 and 8 t o  determine the delays for  
VFR and IFR days. To allow fo r  seasonal va r ia t ions  of demand, 24 representat ive 
days a r e  used, i.e., a VFR and an IFR day f o r  each calender month. 

1. Dis t r ibute  Demands. Dis t r ibute  the  annual demand of 153,000 aperat ions t o  
representa t ive  d a i l y  demands as follows t 

a. Dis t r ibute  to hbnths. Dis t r ibute  annual demand t o  the 12 calendar 
months and en te r  i n  column 3. Use h i s t o r i c a l  da ta  when available.  

b. Dis t r ibute  to Days. Monthly demand is uniformly d i s t r ibu ted  w e r  the 
days of the  month and entered i n  column 4. 

2. Develop IIlepresentative Days Demands. Adjust average day demand t o  representat ive 
day demands to account f o r  differerrces i n  VFR and IFR -rations, a s  follows: 

a .  Percent IFR Weather. From h i s t o r i c a l  records, determine the percent of 
the time t h a t  IFR (and W C )  weather condit ions p r e v a i l  fn each of the months and 
e n t e r  i n  column 6. 

January: 18% IFR weather 
82% VFR weather 

b. Number of Representative Days. Convert percentages of VFR and IFR weather 
t o  days and en te r  r e s u l t s  i n  column 7. 

January: 31 days082% WR weather = 25.4 VFR days 

31 days*18% IFR weather = 5.6 IE'R days 

c. Percent IFR Demand. The IFR demand is 68% of VFR demand. 

d. Representative Day Demands. Calculate d a i l y  demand a s  follows and 
en te r  i n  column 8. 

January: 100.375 37500 = - = 398 VFR aps/day 100-18 (l68/lOO) 94 -24 

398*68/100 = 271 IFR ops/day 

Figure A2-9. Annual delay 

2 2 
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3. Develop Hourly Demand f o r  Eaepresentative Days. From h i s t o r i c a l  da ta ,  
determine the percentage of d a i l y  opera t ions  occuring i n  each hour of the day. The 
percentage of demand f o r  each hour is assumed to  be the same f o r  each representa t ive  
day whether it is an IFR or VFR day. A work shee t ,  s imi lar  to t h a t  on page 24, is 
u s e f u l  fo r  keeping t rack  of hourly demands. 

4. Representative Daily Delay. Calculated delay fo r  a VFR day i n  January is 
i l l u s t r a t e d  below using the  procedures of examples 7 and 8. Enter ca lcu la ted  delays  
i n  column 9. 

Generally, it is not necessary t o  c a l c u l a t e  delay f o r  very l o w  l e v e l s  of demand. In 
t h i s  example, a one minute delay was assumed fo r  demands between 5 t o  1 0  operat ions 
per hour. 

Figure A2-9. Annual runway delay (cont .) 



Repreeentative daily demand W R  - IFR calculationr. 
January 12x00 to 13x00 hour& 

VFR = 0.051-398 = 20 
IFR - 0.051.271 = 14 



5. Monthly Delay. The de lay  f o r  each rep resen ta t ive  VFR and IFR day is mult i -  
p l i e d  by the  number of r ep resen ta t ive  days and entered  i n  column 10. To ta l  monthly 
de lay  is entered  i n  column 11. 

6. Annual Delay. Sum monthly de lays  to ob ta in  annual delay. 

Work shee t  for annual delay. 

7. Conclusion. Var ia t ions  i n  demand con t r ibu te  more to the 79,533 minutes of 
de lay  than weather, a s  can  be seen i n  the  d i f f e rence  between VFR delays  and IFR 
delays  f o r  any month. 

h n t h  
1 2  

Jan. 

Peb 

r .  

Apr. 

My 

June 

July 

Aug. 

Sep. 

O c t .  

Nw.  

Dec. 

L 

Figure A2-9. Annual de lay  (cont  .) 

TmALS: IpR 

No. 
Days 

I 

31 

28 

31 

30 

31 

30 

31 

31 

30 

31 

30 

31 

Dehy 
9 

163 
116 

185 
130 

199 
146 

193 
145 

201 
148 

278 
195 

270 
190 

355 
251 

20 9 
150 

225 
162 

209 
150 

192 
143 

WR 

%presentative 
No. of Days 

7 

25.4 
5.6 

22.4 
5.6 

26.4 
4.6 

26.1 
3.9 

27.9 
3.1 

27.6 
2.4 

29.4 
1.6 

30.4 
0.6 

29.4 
0.6 

29.8 
1.2 

27.0 
3.0 

26.3 
4.7 

Day (8) 

Demand 
8 

398 
271 

414 
282 

430 
292 

428 
291 

436 
296 

478 
325 

473 . ,  
322 

521 
354 

440 
299 

499 
305 

440 
299 

426 
290 

Demand 
per 

Wnth 
3 

11,631 

10,926 

12,561 

12,096 

12,756 

13,508 

13,832 . 

15,227 

12,456 

13,119 

12,456 

12,432 

Ave. 
Daily 
D e ~ n d  

4 

375 

390 

405 

403 

411 

450 

446 

491 

415 

423 

415 

401 

Weather 
5 

VFR 
IPR 

VPR 
IPR 

VPR 
IFR 

VPR 
IPR 

VPR 
IFR 

VPR 
IPR 

VPR 
IFR 

WR 
IPR 

VPR 
IFR 

VPR 
IPR 

WR 
IFR 

WR 
IPR 

Percent 
Oecur. 

6 

82 
18 

80 
20 

85 
15 

87 
13 

90 
10 

92 
8 

95 
5 

98 
2 

98 
2 

96 
4 

90 
10 

85 
15 
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EXAWLE 10. Determine the  hourly demand t h a t  r e s u l t s  i n  an average departure delay 
of  0.5 minutes i n  VFR condit ions.  The demand p r o f i l e  f ac to r  is 40, the runway capa- 
c i t y  is 89, the mix index is 62, and the a r r i v a l  r a t e  is 45 percent.  

SOLUTION: Use a t r i a l  demand and compute the associated delay. &peat for  a 
refineddemand c lose r  t o  the  t a r g e t  delay. P lo t t ing  the ca lcula ted  demand--delay 
values on a graph w i l l  expedite the procedure. 

1. P l o t  Known Point.  Ram example 6 ,  the average departure delay i n  VFR con- 
d i t i o n s  is 0.95 minutes when the  demand is 50 operat ions per hour. P l o t  t h i s  point .  

2. Calculate and P l o t  a Second Demand--Delay. Select a second demand, calcu- 
l a t e  the delay, and p l o t  the  point .  

a.  A demand of 25 operat ions per hour is selected.  

b. The demand t o  capaci ty  r a t i o  is 25/89 or 0.28. 

c. From f igure  3-85, the departure delay index is 0.75. 

d. The departure delay fac to r  is 0.75.0.28 o r  0.21. 

e. From f igure  3-69, the average delay t o  a departure is 0.22 minutes. 

f .  P lo t  the  point  and connect the  two points .  

15 20 25 30 35 40 45 50 55 
Demand (Operations/Hour) 

Demand versus delay graph. 

Figure A2-10. Hourly demand a t  a speci f ied  l e v e l  of delay 
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3. Graphic Delay Demand. The 0.5 minute delay l i n e  i n t e r s e c t s  the p l o t t e d  
l i n e  a t  a demand of 34 opera t ions  per  hour. 

4. Check Graphic Derived Demand. Calculate and p l o t  the  graphica l ly  derived 
demand. 

a. The demand is 34 operat ions per hour. 

b. The demand to  capaci ty  r a t i o  is 34/89 or  0.38. 

c. The departure delay index is 0.75. 

d. The departure delay fac to r  is 0.75.0.38 or 0.285; say 0.29. 

e. From f igure  3-69, average departure delay is 0.5 minutes. 

5. Conclusion. Limiting the  demand to 34 opera t ions  per hour meets the 
average delay of 0.5 minutes per  depart ing a i r c r a f t .  

Figure A2-10. Hourly demand a t  a spec i f i ed  l e v e l  of delay (cont.) 
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APPENDIX 3. EXAMPLES APPLYING CHAPTER 4 CALCULATIONS 

1. GENERAL. The examples i n  t h i s  appendix i l l u s t r a t e  applications of chapter 4 
capacity calculat ions  with portions of the appropriate f igures  reproduced i n  the 
examples. 

2. W L E S .  Four examples, f igures  A3-1 through A3-4, follcw: 

a. Hourly capacity i n  W C  condition (figure A3-1) . 
b. W r l y  capacity i n  tine abserrce of radar coverage or ILS (f igure A3-2). 

-. 
c. Hourly capacity of p a r a l l e l  runway a i r p o r t  with one runway r e s t r i c t ed  to 

small a i r c r a f t  (f igure A3-3) . 
d. Hourly capacity of a s ingle  runway a i r p o r t  used exclusively by amall 

a i r c r a f t  that lacks radar or US (f igure A3-4). 



EXAElPLE 1. Determine the capacity of the example airport i n  W C  conditions. Opera- 
tions are limited to  the N-S runway. Hourly dearand consists of 25 C l a s s  C and two  
C l a s s  D aircraft wi th  a 55 percent arrival rate. 

1. Capacity Fiqure. Fram figure 4-1 (illustrated) , the runway-use conf igura- 
tion is diagram No. 1, and the figure for determining capacity is No. 4-2. 

2. Mix Index. For 25 C l a s s  C aircraft am3 2 by Class D aircraft, the mix 
index is r 

3. Percent Arrivals. 55 percent. 

Figure A3-1. Hourly capacity i n  W C  conditions 



AC 150/5060-5 
Appendix 3 

4. Hourly Capacity. From figure 4-2 ( i l l u s t r a t e d ) ,  the airport capacity is 46 
operations per hour. 

FISURE 4-2. HOURLY CAPACITY OF RUNMAY-USE 
01ACRM UIwo, 1 s  

5.  Conclusion. Under these conditions, the airport loses 10 percent of  its 
capacity when the weather b t e r i o r a t e s  frcm IFR to WC conditions. 

Figure A3-1. Hourly capacity i n  W C  conditions (cont.) 
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EXAMPLE 2. Determine the IFR capacity of the example airport when the glide slope 
portion of the ILS is inoperative, radar coverage is out, and a circling approach is 
used. bmand consists of 25 Class C and 2 Class D aircraft. 

1. Capacity Figure. Raa figure 4-1 (illustrated) , the runway-urre conf igura- 
tion is diagram No. 44 & 47 and thcl figure Tor- O~ti?r;~I?Cng capacity is No. 4-15. 

2. Inoperative Aid. The radar and glide slope are aut and a circling approach 
48 used. 

Rumy*r  D k g r u  

*-+ - 
S 

3. Mix Index. For 25 Class C and 2 Class D aircraft, the mix index is: 

Figure A3-2. Bourly capacity i n  the abselrce of radar coverage or ILS 

Df.g. 
lo. 

I 

28 

/ 2 

h m y  Spacing 
(8)  in  feet 

I A 

700 to 2499 
4-16 

> 

liqure lo. for QWcitp 

- - 
1 
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Qnditiau 
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4- 3 

Z ( f t )  Y ( f t )  

% 43&46 0 to 0 
1999 

4999 . 
45H8  5000 to 8000 

8000 

b 

Inog.rativ0 
hva ids  

4-15 

m.trict.d 
hnnmr 

' ~RII 

- 

4-12 

4 4 3  

4-14 

I?- 

- 

4-15 - - 



4. Hourly Capacity. From figure 4-15 (illustrated) , the airport capacity is 
26 operations per hour. 

5. Conclusion. Airport capacity is limited to  26 aperations per harr when the 
glide slope portion of the Its or radar are inoperative and a circling approach is 
used. With radar coverage, the airport capacity is 40 operations per hour. 

- - 

Figure A3-2. Hourly capacity i n  the absence of radar coverage or ILS (cont.) 
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EXAMPLE 3. Determine the VFR hourly capacity of the runway configuration depicted 
below when one runway is used only by C l a s s  A and B aircraft. Hourly demand con- 
sists of 20% Class A, 15% Class B, 55% Class C, and 10% Class D aircraft w i t h  a 50 
percent arrival rate. 

A & B Aircraft Only 

All Aircraft (A, B, C, & D) w 
1 

1. Capacity Fiqure .. From figure 4-1 (illustrated) , the runway-uae conf igura- 
tion is diagram No. 11 and the figure for determining capacity is No. 1-18. 

2. Mix Index. For 55% Class C and 10% C l a s s  D aircraft, the mix index is: 

55 + 3(lO) = 85 

3. Percent Arrivals. 50 percent. 

Wlmay-ua Diagram 

Figure A3-3. Hourly capacity of parallel runway airport w i t h  one runway restricted 
to  small aircraft 

D M .  
10o. 

Wlnway Spacing 
(8 )  in feet 

Visibility 
Caditiam 

Inoperative 
Umvaid8 

Rmway-ua 
V?R I IPR ' 

I 
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4. Hourly Capacity. From f igure  4-18 ( i l l u s t r a t e d ) ,  the a i r p o r t  capaci ty  is 
83 opera t ions  per hour. 

I RUlWAY RESTRICTED USE IN VFR I 

I FIGURE 4-18. HOURLY C A P A C I T Y  OF RUNYAY-USE 
DIAGRAM NOS, 10, 11, 1 2 0  I 

5. Conclusion. The capaci ty  of a s ing le  runway under these condi t ions  is 57 
operat ions per hour. The capaci ty  of fu l l - length ,  p a r a l l e l ,  un res t r i c t ed  runways 
is 115 operat ions per hour. The capaci ty  of p a r a l l e l  runways when one is l imi ted  t o  
use by small a i r c r a f t  is 83 operat ions per hour. 

Figure A3-3. Hourly capaci ty  of p a r a l l e l  runway a i r p o r t  with one runway r e s t r i c t e d  
t o  small a i r c r a f t  (cont .) 
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w L E  4. Determine the  hourly capaci ty  i n  VFR and IFR conditions of the runway- 
taxiway configuration depicted below. The a i r p o r t  is used exclusively by small 
( C l a s s  A and B) a i r c r a f t  and there  is no radar coverage or ILS f ac i l i t y .  Arrivals 
generally equal departures,  and touch and go's approach the 20 percent level .  

1. . A i r p o r t  Configuration. Rom f igure  4-26 ( i i l u s t r a t ed )  , ident i fy  the runway- 
taxiway configuration t h a t  be s t  represents the a i rpor t .  

2. Percent Tarch-and-Go, 20 percent. 

3. Hourly Capacity. Rolp f igure  4-26, the range of VFR and IFR hourly capacity 
is 59 to 72 operations, and 20 t o  24 operations, respectively. 

4 . Conc lu  s ion. 
i n  VFR condit ions and 

IEEm. - YI 

+ T U I W  

m m m m  
+ DILCll(l 5 O?EW1101 

0 num 

The a i rpo r t  is able  t o  accomodate 59 t o  72 operations per hour 
20 t o  24 aperations per hour i n  IFR conditions. 

Figure A3-4. Hourly capaci ty  of a s ingle  runway a i rpo r t  used exclusively by maal l  
a i r c r a f t  t h a t  l a c k s  radar or ILS. 
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%(C+3D) = mix index = the percent of C l a s s  C a i r c r a f t  p lus  3 times the percent of 
C l a s s  D a i r c r a f t  

% P R  = percent of the time t ha t  IFR and W C  aperating conditions p reva i l  

%rPR demand = 100- (IFR demand) /(VF'R demand) 

A = number of arr iv ing a i r c r a f t  i n  the hour 

AD/C = average demand-capacity r a t i o  = ( the sum of the hourly demands during the 
overload phase)/(the suaa of the hourly capac i t i es  during the overload phase) 

ADF = a r r i v a l  delay factor = ADI8(D/C) or ADI0(AD/C) [overload phase] 

AD1 = a r r i v a l  delay index ( f igures  3-2 and 3-71 through 3-102) 

Annual capacity = Am 

ASV = annual service volume = %*DOH or ( f igure  2-1) tapproximate] 

C* = hourly capacity base ( f igures  3-2 thrargh 3-65) 

C i  = hourly capacity fo r  each runway-use configuration (C1 through G) 

Class A a i r c r a f t  = single-engined small a i r c r a f t  ( t ab le  1-1) 

C l a s s  B a i r c r a f t  = nulti-engined small a i r c r a f t  ( t ab le  1-1) 

C l a s s  C a i r c r a f t  = large a i r c r a f t  ( table  1-1) 

Class D a i r c r a f t  = heavy a i r c r a f t  ( t ab le  1-1) 

= weighted hourly capacity = 
(P1°C1*~l  + P2*C2*W2 +* *+ PnOCn*Wn)/(P1*Wl + P2*W2 +* . *+ Pn0Wn) 

D = demand r a t i o  = (annual demand)/(average da i ly  demand during the peak mouth) 
( t ab le  3-2) (typical] 

DA = number of departing a i r c r a f t  i n  the hour 

DAB = average delay per a i r c r a f t  (f igure 2-2) lapproximate] 

DABA = average delay for  arr iv ing a i r c r a f t  (f igure 3-69) 

DAHD = average delay fo r  departing a i r c r a f t  (f igure 3-69) 

DASA = average delay per a r r i v a l  (f igure 3-70) fsaturated period] 

DASD = average delay per departure (f igure 3-70) fsaturated period) 

D/C = demand-capacity r a t i o  (hourly demand)/(hourly capacity) 

DDF = departure delay factor  DDI* (D/C) or  DDI* (AD/C) foverload phase] 

DDI = departure delay index (figures 3-2 and 3-71 thraugh 3-102) 

DPF = demand pro f i l e  factor 1 0 0 * m  
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D m  = hourly delay = HD- (PA-DAHA + (100-PA) *DAHD)/100 or HD-DAB b r a x i m a t e ]  

DTS = delay i n  saturated period = 
(HD~+@+...+HD,)*(PAS*DASA+(~OO-PAS)*DASD)/~OO 

E = e x i t  factor ( f igure  3-2 through 3-65) 

G* = hourly gate  capacity base (f igure 3-68) 

H = demand r a t i o  = (average da i l y  demand) /(average peak hour demand during the 
peak month) or  ( t ab le  3-2) f t y p i c a a  

HD = hourly demand on the runway campoxtent 

HDi = hourly demand on the runway component during hours 1 through n of the 
saturated period 

Hourly capacity of ga t e s  = G*-s'-N (f igure  3-68) 

Hourly capacity of runway canponent = C**T-E or  ( f igures  4-1 through 4-26) fspecial 
applications], or ( f igure  2-1) Capproaiaate] 

Hourly capacity of taxiway crossing an act ive  runway (figures 3-66 and 3-67) 

Hourly delay on runway component = DTB 

IFR demand = VFR demand B I F R  demand/lOO 

N = number of ga t e s  

PA = percent a r r i v a l s  = 100- (A++ (TW) ) /(A+DA+(T&G) ) 

PAS = percent of a r r i v a l s  i n  the sa turated period 

PT&G = Percent touch and gos = lOO*(T&G)/(A+M+(T&G)) 

P i  = percent of the time each runway-use configuration is i n  use (P i  through Pn) 

PVC = poor v i s i b i l i t y  and ce i l i ng  = lower end of IFR condit ions 

Q = peak 15-minute demand on the runway corPpament 

R = ga te  occupancy r a t i o  = (average gate  occupancy t i m e  of widebodied 
a i r c r a f t )  /(average ga te  occupancy time of non-widebodied a i r c r a f t )  

S = factor  for gate  s i z e  ( f igure  3-68) 

T = touch and go factor  ( f igures  3-2 through 3-65) 

T&G = number of touch and go's  i n  the hour 

Type 1 gate  = a gate  t h a t  is capable of accaarmodating a l l  a i r c r a f t  

Type 2 gate  = a ga te  t h a t  w i l l  accormnodate only non-widebodied a i r c r a f t  

VFR demand = (average day demand) / (1 -BIFR (1-BIFR demand/100) / loo) 
W i  = Am weighting fac tor  for  each runway-use configuration (W1 through Wn) 

( t ab le  3-1) 
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Figure A5-2. Hourly capacity runway component 
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Figure AS-3. Hourly capacity taxiway coponent 
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Figure A5-4. Hourly capacity gate group component 
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Figure AS-5. Airport hourly capacity 
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Figure A5-6. Annual serv ice  volume 
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Figure AS-7. Hourly delay 
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Figure AS-10. Hourly delay, different demands 
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Figure A5- 13. ?he mwty-use ccaEgurztion sketches pnntout 
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